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AuTHOI^^S Pl^EFACE. 



In the years 1878 and 1879 1 published, in German, a work* on the Palaeozoic 
and Mesozoic Flora of Eastern Australia, which appeared in the Falaeoiito- 
graphicay Suppl. Bd. Ill, illustrated by thirty plates of fossil plants. I was 
at that time on the Geological Survey of India,t Calcutta, working out the 
Possil Flora of the Indian Gondwdna-System, which has certain analogies 
with the coal-bearing beds of Eastern Australia. From this point of view I 
was also desirous of obtaining a thorough knowledge of the fossil plants of 
Australia as well as of the geological relations in connection with the same. 

The late Eev. W. B. Clarke, of Sydney, forwarded to me for this 
purpose in 1876 a collection of Australian fossil plants, which in 1878 was 
supplemented by another smaller, but nevertheless very interesting, series of 
specimens, with such information as appeared useful and necessary for the 
understanding of the relative position of the various fossils. 

Subsequently I also received several specimens, with further useful 
information, from Mr. C. S. Wilkinson, Government Geologist of New South 
Wales. 

Upon these collections my above-mentioned work on the Australian 
Fossil Flora was based. 

On the 2nd of July, 1886, I received a letter from Mr. C. S. Wilkinson 
(dated Sydney, 21st May), in which he suggests a new edition of the above 
work in English. 

This was of course a very honourable and welcome offer to me, and I 
did my best to ascertain from the original publishers under what conditions 
the thirty plates could be republished. The writing of the manuscript and 
bringing it up to date I was willing to undertake myself. 

* Palaeozoischo und mesozoische Flora des ostlichen Australiens. PcUatontotjr.xphicn^ Suppl, Bd, III, 
Lie/eruno III, Heft 2, 3, 4 (Cassel, 1878 und 1879). 
t From March, 1875, to March, 1883. 



Through the kind exertions of Mr. C. S. Wilkinson, and through the 
liberality of the Government of New South Wales, the publication of my 
work on the Australian Fossil Flora was called into existence, and I therefore 
tender to both my sincerest thanks for this act of kindness. 

Tlie lithographic plates were very fairly executed by the publishing 
firm of Theodor Fischer, at Cassel, to whom also my best acknowledgments 
are due. 

The illustrations are copies of my original plates (but differently 
arranged) with a few additions. 

I have endeavoured to make the text as complete as possible and to 
bring it up to date, so far as all the various papers were accessible to me here ; 
I only hope that I liave satisfied the expectations of the Government of New 
South Wales. 

De. ottokar feistmantel. 

Prague, 1887. 



Department of Mines, 

Geological Branch, 

29tli May, 1889. 
Sir, 

I have the honour to submit the accompanying Memoir, No. 3 of 

the Palceontological Series of the Geological Survey of New South Wales, 

on The Palceozoic and Mesozoic Flora of Australia and Tasinania^ by Dr. 

Ottokar Feistmantel, Professor in the Bohemian Polytechnic University, 

Prague. It has been edited by Mr. Robert Etlieridge, junr., Palaeontologist. 

This valuable work comprises chiefly a description of a collection of 
fossil plants forwarded to Professor Feistmantel, then Palaeontologist to the 
Geological Survey of India, by the late Rev. W. B. Clarke and myself. It 
was originally issued in German in the Palaeontographicay Suppl. Bd. Ill, 
1878-79 (Cassel, 4to). 

When I proposed the publication of an English translation of the 
work, the Professor not only very kindly undertook to furnish the translation,'* 
but to revise it and supply additional illustrative plates, so as to include later 
information received by him to date, 1887. 

Since then, however, fresh discoveries have enabled us to determine 
more definitely the stratigraphical position of certain formations, the correla- 
tion of which, as suggested by the Professor from the limited data then before 
him, has now to be modified ; and many doubtful points yet await settlement 
which can only be accomplished by f urtlior geological survey of pai ticidar 
localities. Consequently it has been deemed unnecessary to republish in full 
the quotations from the published works of some authors and the remarks 
thereon which Professor Peistmantel has given in this Memoir, for they have 
now only an historic interest; but his descriptive references to these works 
are here inserted as they form a valuable record of the literature of the 
subject. 

The palaBontological observations* regarding the comparison of the 
Coal-bearing Series of Australia with those of Tasmania, New Zealand, India, 
Africa, &c., are of special interest ; and a lengthy discussion is given as to 
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the age of the boulder-beds in the deposition of which ice action is believed 
to have been concerned. Much stress is laid upon the occurrence of these 
boulder-beds as evidence of their contemporaneity ; and Professor Peistmantel 
accordingly adduces it in support of his correlation of the different formations 
in the above-mentioned countries. I am of opinion, however, that too much 
stress has been laid upon this point and that this correlation must for the 
present be regarded only as provisional. I have closely examined the boulder- 
beds of Bacchus Marsh, in Victoria, and those of the Upper Marine Series of 
Greta and Branxton in New South Wales, and consider that their con- 
temporaneity is extremely doubtful. 

This question leads into a wide field for investigation, and it is well 
that it has been here introduced, for I trust that it will engage the attention 
of many geological observers. 

I may mention that the plates illustrating this Memoir were carefully 
drawn under the personal supervision of Professor Peistmantel. 

I have added foot-notes on certain stratigraphical points to pp. 28, 41, 
and 73, bearing my initials. 

I have the honour to be, 

Sir, 
Your obedient servant, 

C. S. WILKINSON, 

Geological Surveyor-in- Charge. 

Harrie Wood, Esq , J. P., 

Under Secretary for Mines. 
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rART I.-STRATIGRAPHICAL RELATIOJNS OF THE COAL AND 

TLANT-BEARING BEDS. 

In Eastern Australia^ — viz., in New South Wales, Queensland, and Victoria, 
as well as in Tasmania — there is, above rocks of Devonian age, a series of 
beds, which is interesting? and important from a twofold reason, 

1. Certain of the beds contain, in some parts of the provinces named, 
valuable coal deposits, which very often are simply designated as the " Coal- 
formation" of those countries. 

2. To a great extent, however, these beds contain a Flora which 
is neither met with in the European nor in the American true coal-formation, 
but which has a more recent character. Similar deposits are found in 
India, and also in Southern Africa. 

The chief question was to determine approximately the position which 
these beds occupy, if compared with the sequence of geological formations 
in Europe and elsewhere, and it was especially Australia which was called 
upon to furnish the chief points in solving the question, for in that country 
there are in one portion of the coalbeds certain genera of fossil plants, 
occurrmg also in India and Africa, associated with marine animals of 
undoubtedly Carboniferous age, and thus it was presumed by some authoi-s 
that also the higher beds in Australia, as well as the beds in India and 
Africa, containing the same plants, must be of the same age, while others, 
considering the plants alone, claimed a younger oge for the rocks containing 
the fossils mentioned. 

It was my task, when engaged on the Geological Survey of India, 
to work out the fossil plants of the Indian coal deposits (Gondwdna System) ; 
this, however, made it necessary to study also the fossil plants and similar 
relations in Australia, Africa, and elsewhere. It will thus be necessary to 
notice, in the course of this work, the Floras of the other countries 
mentioned. 
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I therefore propose to proceed in the following order : I shall at first 
analyse the geological and palaeontological relations in the various Provinces 
of Eastern Australia according to the existing literature ; I shall compare 
them with each other, and shall enumerate the fossils according to the 
horizons and localities. Then will follow the description, in systematic 
order, and, at last, analogous Floras in other countries will be noticed and 
brought into comparison with those of Australia. 



NEW SOUTH WALES. 

The geological relations of this Province appear to he best known, 
and from here also the fossils of the coal beds were first described. The 
various papers on the geological and pala^ontological relations of New South 
Wales are rather numerous, and I shall therefore discuss the most important 
of them, just to show what views about the age of the coal-bearing rocks in 
New South Wales were held by the various authors, and to be able to deduce 
therefrom the general sequence of geological strata in that coimtry, and to 
arrive also at a thorough knowledge of the fossils described from the coal- 
bearing and related beds. 

Literary Review. 

(1.) 1828. Brongrniart (Alex.) Prodrome d'une Histoire des Yegetanz fossiles. Svo, Pant, 

1828. (pp. 151 and 175). 

Describes Fhyllotheca australis^ and mentions Olossopteris from Aus- 
tralia (N.S.Wales). The locality for Phyllotheca was vaguely given thus: 
"Hawkesbury River, near Port Jackson, New South Wales." No horizon 
is, however, mentioned from which the fossil came. 

(2.) 1828. Brong^art (Alex.) Histoire des Vegetaux fossiles. 2 voU. 4(o. Paris, 1828. 
Here Glossopteris Bi^owniana var. australasica is at first described 
(p. 223, PL LXII, Fig. 1), but as coming from the coal formation in New 
South Wales. 

(3.) 1836. Qoppert (Prof. H. R.) Systema Filicum Fossilitun. oiostcptens is described and 

figured. 

(4.) 1845. Strzelecki (Count P. de.) Physical Description of New South Wales and Van 

Diemen's Land, ftc. 8to. London, 1845. 

This was about the first attempt at a systematic classification of the 
rocks by their fossils. Strzelecki, howeyer, classed the formations, which he 
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examined, only broadly into four epochs, which, however, afterwards by the 
description of their enclosed fossils, have been somewhat more closely deter- 
mined. The coalbeds occur in the Third Epoch, from below, and they are 
described from New South Wales, where they form the Newcastle Basin, and 
from Van Diemen's Land, where they occur especially in the Jerusalem Basin, 
north of Hobart. 

This work of Strzelecki is very often quoted as proof of the Palaeozoic 
age of the Flora. 

(5.) 1847. M^Coy (Prof. F.) On the Fossil Botany and Zoology of the Bocks associated 

with the Coal of Australia. Ann. Ma/;. I^at. HUt.y Vol. XX, l wr., j>p. 145, tfc, 311, Sfc. rUitea, 

This is a most important work , because it is entirely based on thorough 
palaeontological researches. Prof. M'Coy described fossil plants and animals. 

The plants were collected at different localities, belonging, according 
to the present division, to different geological horizons, which, however, were 
then not distinguished. They arc : — 

Vertebraria australiSy M'Coy, p. 147, PI. IX, f. 1. Mulubimba 

(Newcastle). 
Gleichenites odontoptei'oideSy M'Coy, p. 147. Sandstones at Clarke's 

HUl*, New South Wales. 
OdontopteHs microphylla^ M^Coy, p. 147. Clarke's Hill, New 

South Wales. 
Otopteris ovata^ M'Coy, p. 148, PI. IX, f. 2. Arowa*, New South 

Wales. 
Cyclopteris angustifoliay M^Coy, p. 148, PI. IX, f . 3, 3a. Guntawang, 

Mudgee, New Soutli Wales. (The present Gmigamopteria 

angustifolia.) 
Sphenopteris lobi/olicf, Morr., p. 149. Mulubimba (Newcastle). 
Sphenopteris alata, Bgt., p. 149. Mulubimba (Newcastle). 
Splienopteris hastata^ M*Coy, p. 149, PI. X, f. 1, la. Mulubimba 

(Newcastle) . 
Splienopteris germana^ M'Coy, p. 150, PI. X, f. 2, 2a. Mulubimba 

(Newcastle). 
Sphenopteris pltimosa, M*Coy, p. 150, PI. X, f. 3, 3a. Mulubimba 

(Newcastle). 
Sphenopteris flea^uosay M'Coy, p. 150, PI. IX, f. 4, 4a. 

* See foot-note on next page. 
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Glo88opteris Browtiiana^ Bgtj P* 150-51. Jerry's Plains and Mulu- 

bimba. 
Glossopteris linearis, M*Coy, j). 151, PI. IX, f. 5, 5a. WoUongong 

and (?) Arowa*, 
JPecopteris tenuifolia, M'Coy, p. 152, PL IX, f. C. Clarke's Hill. 

(A doubtful species.) 
ZeugopJiylUtes elongataSy Morr., p. 152. Mulubimba, New South 

Wales. 
JPhyllotheca australisy Bgt., p. 156. Mulubimba, New South Wales. 
JPht/llotheea ramoaa, M*Coy, p. 15G, PI. XI, f. 2, 3. Mulubimba, 

New South Wales. 
Fhtjllotheca Hookeri, M^Coy, p. 157, PI. XI, f. 4-7. Clarke's Hill, 

New South Wales. 

Tlio fossil animals do not concern us here. I sliall, therefore, not 
enumerate them. They are quoted by the llev. W. 13. Clarke in his 
** Remarks on the Sedimentary Foimations of New South Wales,** 1878, 
Appendix XI B, p. ] 24. 

(6.) 1848« Clarke (Bev. W. B.) Bemarks on the identity of the Epoch of the Coal-beds 
and FalsBozoic Bocks of New South Wales. Ann. Marf. Xaf, nut, lais, Vol, ii.,p, 20G. 

(7.) 1847 Jukes (Prof. J. B.) Notes on the Falseozoic Formations of New South Wales 

and Van Diemen's Land. Quart. Joum. GeoL Soc., Vol. iii,p. 224, ^c 

(8.) 1848. Clarke (Bev. W. B.) On the Genera and Distribution of Flants in the Car- 
boniferous System of New South Wales. Quart, Joum. Oeoi. Soc, Vol, iv,,pp. so, <fT. 

In contradiction to Count Strzelecki's statement of the entire absence 
of the genera Sigillaria, Calamites, and Lepidodendron, in the Australian 
coal-beds, Mr. Clarke maintains the occurrence of them in these strata. 
He also names various other genera of Carboniferous plants. 

(9.) 1849. Dana (Prof. J. D.) Geology : WUkes' United States Exploring Expedition. 

Vol. X. Appendix, p. 714. Uo. Philadelphia, 1819. 

There the following fossils are described : — 

Vrosthenes australis, Dana, a heteroccrcal fish, p. 681, &c., PI, I, 

f. 1. Newcastle. 
Coniferous Stems, p. 714^. 



* These two localities require some explanation : — 

Clarkes' Hill is in the Wianamatta beds, and not in the Newcastle beds, where Thinvfihlia (Gleichcnita) 
odontopteroides does not occur. 

The position of ArOWa was uncertain, until I have recognised, from original Bpecimens, forwarded by Mr. 
W. B. Clarke, that Otoptfris ovata was the same as Bhacoptcrixhom the l>cds at Smith's Creek, and thus the beds 
at Arowa appear on the same horizon (beds below Lower Marines), but then it would appear doubtful whether 
GloMopieris linearis, quoted by M'Coy from Arowa, really came from that locality. 
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Coniferous Scales^ p. 714. 

Noggerathia spathilafay Dana, p. 715, PL XII, f. 9. Illawarra 
district. 

Noggerathia ^tiedia, Dana, p. 715, PL XII, f. 10. Newcastle, mouth 
of Hunter lliver. 

Noggerathia elongata (Morr.), Dana, — ZeugophyUites, Morris. 

Sphenopteris lobifoUa (Morr.), Dana, p. 715, PL XII, f . 12. New- 
castle. 

Gloasopteris Browniana (Bgt.), Dana, p. 710, PL XII, f. 13. New- 
castle, Illawarra. 

Glosaopteris ampla^ Dana, p. 717, PL XIII, f. 1. Newcastle, Illa- 
warra. 

Glossopteris reticulum, Dana, p. 717, PL XIII, f. 2. Newcastle. 

Olosaopteria elongata, Dana, p. 718, PL XIII, f. 4. Newcastle. 

Qlo8802)teri8 (?) cordata, Dana, p. 718, PL XIII, f. 5. Illawarra 
district. 

Glossopteris linearis, M'Coy, p. 718. 

Phyllotheca australis (Bgt.), Dana, p. 718, PL XIII, f . C. Newcastle. 

Clasteria australis, Dana, p. 719, PL XIV, f. 3—5. This is, I 
believe, identical with Vertehraria australis. Newcastle. 

Other species are rather doubtful. 

Professor Dana did not trace an intei'polation of the plantbeds with 
marine beds, and he believed that there is a break between the Palaeozoic 
marine fossils and the plant remains. The coal beds of Newcastle he declares 
to be of Pennian age, I suppose with regard to the heterocercal fish. 

(10.) 1850. Jokes (Prof. J. B.) Sketch of the Physical Stractore of Australia. Sro. 

London, 1850. 

(11.) 1860. Unger (Prof. P.) Genera et Species Plantamm fossUium. Spo. J>t>zf>, i860. 

Therein all the fossil plants described up to that date from Australia 
in the above works are mentioned. 

(120 1866. Clarke (Rev. W. B.) Notes on the Geology of New South Wales. Qi^art, Joum, 

OeoL Soc., Vol. XI, p. 409. 

Ilere the following sequence of strata is given (downwards) : — 

1. Coal-bearing beds. 

2. Rocks, with Lower Carboniferous or Devonian (?) fossils, coal 

plants, and coal. 
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3. Metamori)liosed grits and fine conglomerates. In the Liverpool 

Range Lepidodendron was found.* 

4. Strata, probably of Silurian age. 

Mr. Clarke also mentions the occurrence of fossil fishes in the higher 
beds around Sydney,t which resemble the Permian forms. 

(13.) 1856. Wilson (J. S.) Notes on the Geology of the Neighbourhood of Sydney, New- 
castle, and Brisbane, Australia. Quart. Joum, OeoL Soc, Vol. xii, pp, 283-288. 

Lepidodendron, from Goonoo Goonoo, on the Peel River, New South 
Wales, is mentioned (p. 287). 

(14.) 1860. Clarke (Bev. W. B.) A Communication from the Rev. W. B. Clarke, of Sydney, 
to His Excellency Sir Henry Barkley, KC.B., etc., President of the Royal Society of Victoria, 
on Prof. McCoy's "New TsBniopteris from the Coal-bearing Rocks of the Cape Paterson 

district, etc." Trans. Boy. Soc. Vict, 18G0, Vol. V,pp, 89-95. 

(15.) 1860. M^Coy (Prof. F.) A Commentary on " A Commnnication made by the Rev. W. E- 
Clarke to His Excellency Sir Henry Barkley, KC.B., etc., etc., on Prof. McCoy's " New 
TsBniopteris," etc. Loc. cit., pp. 06-107. 

(16.) 1860. Clarke (Hev. W. B.) Remarks on Prof. McCoy's "Commentary," etc. ibidem, 

pp. 209-214. 

(17.) I860, M^Coy (Prof. P.) ote on Rev. W. B. Clarke's " Remarks," etc. lUdem, pp. 215-217. 

These controYcrsial papers contain a good deal of generally interesting 
matter. 

(18.) I860. Zigno (Baron A* de). Some Observations on the Flora of the Oolite. Quart, 

Joiirn. Oeol. Soc, Vol XVI, pp. 110 115. 

(19.) 1861. Clarke (Bev. W. B.) On the Relative Position of Certain Plants in the Coal- 
bearing Beds of Australia. Quart. Journ. Oeol. Soc, Vol. XVII, pp. 534, etc. 

(20.) 1859. Oldham (Dr. Th.) On the Geological Relations and Probable Geological Age of 
the several Systems of rocks in Central India and Bengal. Mem. Oeol. Survey, India, Vol. Ii, 

Part 2, pp. 300, et seq. 

In this paper Dr. Oldham discusses the relations of the various groups 
with fossil plants in India, followed by observations on the AustraUan coal 
formations. 

(21.) 1863. Oldham (Dr. Tb.) Additional Remarks on the Geological Relations and 
probable Geological Age of the several Systems of rocks in Central India and Bengal. 

Mem. Geol. Survey, India, Vol. Ill, Part 1, pp. 197, et seq, 

(22.) 1861. Clarke (Rev. W. B.) Recent Geological Discoveries in Australasia. PiiH 

Soc. N, S. Wales, 1861. 

In this work Mr. Clarke notices all the important discoveries with 
regard .to the geology and palseontology of Australia during the ten years from 

* I suppose Lepidodendron nothnm from the Peel River. 

t These were apparently from the Hawkesbury-Wianomatta beds. 
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3 851 to 1861. There is, of course, also a great deal of the discussion about 
the age of the Auistralian coal-beds. 

(23.) 1865. Clarke (Bev. W.B.) On the Coal Seams near Stony Creek, West Kaitland 

District, New South Wales. Trans. Roy. Soc. Victoria, 18G5, Vol. VI., p. 27. 

Therein the E,ev. Mr. Clarke has treated of the same subject, with 
the intention of showing that the lower beds, containing Carboniferous 
animals, were conformable to the higher beds, with plant fossils, and that 
Glossopteria beds were really intercalated with marine strata containing 
PalflBozoic fossils. 

(24.) 1863. Zigno (Baron A. de) Sopra i deposit! di pianto fossili dell America setten- 

trionale> ftc Padova, 1863. 

Baron dc Zigno modifies in this paper his communications about the 
Oolitic Flora. The greater portion of the Australian plants are correlated 
more closely with Triasic and Liassic forms than with simply Oolitic. 

(25.)* 1866. Clarke (B.ev. W. B.) On the Occurrence and Geological Position of the Oil- 
bearing Deposits in New South Wales. Quart. Joum. Oeol. Soc, 1866, Vol. XXII., pp. 439-448. 

The author gives at first a brief summary of the various divisions of 
the coal-bearing beds of New South Wales, as follows, in descending order : — 

1. Wianamatta beds 

2. Hawkesbury beds 

3. Upper Coal Measures (including Nattai, Wol- 

londilly, Illawarra, and Lower Hunter beds) 

4. Upper Marine beds 

5. Lower Coal-measm'cs 
G. Lower Marine beds (with Lepidodendron, SigiU 

laria^ Syriiigodendron^ etc.) 4,000 „ 

7. Porphyry or granitic rocks rising through slates 

Oil-bearing products (viz., canncl coal) have already been found in the 
third and Jiflh divisions. 

(26.) 1864. Egertpn (Sir P. de M. 0.) On some IchthyoUtes from New South Wales, 
forwarded by the Rev. W. B. Clarke. Quart. Joum. Oeoi. Soc, Vol. xx, p. i, m. i. 

This paper contains descriptions of three species of fishes from the 
Wianamatta and Hawkesbury beds, viz., PalceoniscuSj Cleithrolepis^ and 

* The various papers to be quoted now are of greater and more positive importance than those named 
before, because they contain greater details about the several formations, and I would especially draw attention 
to them, because they will enable us to construct the general sequence of geological strata in ifew South W^ales 
with regard to the plant fossils, and because from them it will be appai*ent which strata are to be correlated with 
those in the neighbouring provinces — in India and elsewhere. 
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Myriolepia, which have been, by seyeral authors, ostensibly adduced as 
evidenfie for a Palaeozoic facies even of the Wianamatta-Hawkesbury beds, 
because it was assumed that they were all heterocercal, which, however, is 
not quite so clear a case. 

(26a.) 1869. Clarke (Eev. W. B.) Remarks on the Sedimentary FormationB of Hew 

South Wales. St-o. ^dney, 1869. 

This was written for, and published in the '' Catalogue of the Natural 
and Industrial Products of New South Wales,'' and forwarded to the Paris 
Exhibition of 1867 by the New South Wales Exhibition Commissioners. 

The same paper was reprinted at Melbourne in the " Official Record 
of the Intercolonial Exhibition of Australasia," and subsequently in the 
"American Journal of Science and Art." 

A second edition appeared in 1870, when it was prepared for the 
" Report of the Intercolonial Exhibition at Sydney," lield there that year. 



A thu-d edition was published in 1875 in connection with the " Phila- 
delphia International Exhibition of 1876." The fourth and last appeared in 

1878. 

(27.) 1875. Blanford (H. Y.) On' the Age and Correlations of the Plant-bearing Series 
of India and on* the former existence of an Indo-Oceanic Continent. QuaH. Joum, Oeoi. 

^or., 1875, To/. A'XXr., i>j[>. 619-542. 

This paper refers, as the title tells, chiefly to the description and 
comparison of the various groups, of the plant-bearing system in India. But 
there are also references to the Australian coal beds, especially of New South 
Wales. Mr. Blanford mentions the various previous papers on this subject, 
and takes notice also of the correlations and remarks on the age of the Indian 
Damuda System, brought forward by Dr. Oldham in his above-mentioned 
papers. 

(28.) 1875. Wilkinson (G. S.) On the Coal Keasnres of New Sonth Wales. MineM and 

Mineral Statittict of New South WcUet (New South Waleit Intercolonial and Philadelphia International 
ErhibUion, 1875.^, pp. 127, ei ieq. 8vo. Sidney, 1875. 

(29.) 1875. Mackenzie (John) Supplementary Eeport on the Coal Measures. Mines and 

Mineral Statistics of New South Wales (New South Wales Intercolonial and Philadelphia International 
Exhibition, IS76.J, p. 207. Svo, Sydney, 1875. 

This is a very important paper, as it contains a whole series of sections, 
partly through various coal seams, through entire shafts, and also across 
large districts. 
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Later, however, I received from Mr. John Mackenzie a more 
detailed section across the same ground in the length of 20,900 feet. The 
section is on a scale of V = 200', so that it is not practicable to reproduce it 
here ; but, as the numbers of the f ossilif erous beds of the section also referred 
to a collection of identically numbered specimens taken from the various 
beds, I shall describe the section in a more summary order just to shov/ tlio 
position of the various beds from which the fossils were taken. On the 
whole there are twenty-six fossiliferous beds marked, beginning with No. 1 
to the west, and ending with No. 26 to the east. 

Tlie section is about the following : — 

West : — (a) The first 2,000 feet consist of porphyritic rocks, conglomer- 
ates, breccias, and sandstones. 

. . {b) From 2,000-3,000 feet we find sandstones, with imbedded 

shales, the latter containing fossil plants. From here 
are taken fossils No. 1 and No. 2, and this at 2,800 feet 
and 3,000 feet respectively (BAacopteria) , 

(c) From 3,000-4,000 feet there are, again sandstones and 

shales, and No. 3 is taken at about 3,260 feet {Rhacop- 
teris). 

(d) From 4,000-6,000 feet there is an irruption of porphyry, 

(e) In the second half between 6,000-7,000 feet there arc 

again, sandstones with shales, from which were taken 
No. 4 (at about 6,430 feet). No. 5 (at about 6,630 feet). 
No. (at about 6,680 feet), and No. 7 (at about 0,730 
feet), containing jRhacopteris, Lepidodendron^ Cala- 
mites, Kno)*ria. 

(/) From 7,000-8,000 feet are sandstones, with shales, con- 
taining plant impressions. 

(ff) From 8,000-9,000 feet porphyry, sandstone, and con- 
glomerate. 

(//) From 9,000-10,000 feet there are again, sandstones with 
cherty shales, which contain plant impressions. From 
these are No. 8 and No. 9 (at about 9,075 feet). No. 10 
(at 9,300 feet), and No. 11 (at 9,770 feet) (Bhacopteris) . 

(i) From 10,000-11,000 feet, sandstones with shales. No. 12 
(at about 10,680 feet) is taken from there. 
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(k) From 11,000-12,000 feet are sandstones, shales, and chert, 
with plant impressions. Here occurred No, 13 (at about 
11,125 feet), No. 14 (at about 11,560 feet). No. 15 (at 
about 11,925 feet) {Rhacopteina) . 

{I) From 12,000-13,000 feet there is, at first, a bed of porphyry; 
then, again, sandstones, conglomerates, and shales, with 
plant impressions. In these series were taken Nos. IC, 
17, 18, 19 (at 12,350-12,480 feet) and Nos. 20 and 21 
(at about 12,880 feet), with Rhacopteina^ Knorria, LepU 
dodendron. 

{)n) Between 13,000-14,000 there are sandstones and shales. 
No. 22 is from there, at about 14,000 feet. 

(//) From 14,000-15,000 feet are conglomerates, sandstones, 
with shales ; in the latter plant impressions. Nos. 23 
and 24 are from there, at about 14,825 feet. 

{()) From 15,000-10,000 feet are quartzose rocks, shales, and 
sandstone. 

{l)) From 16,000-18,000 feet are sandstones, conglomerates, 
are quartzose rocks. No. 25 was taken fromt his bed, 
which contains Knorriay Calamites^ &c. ; also Conularia^ 
Fetiestella, Productus, &c. No. 26 is also from there, 
at about 17,125 feet. 

(q) From 18,000-20,900 feet is a series of sandstones, con- 
glomerates, poi-phyry, &c., without fossils. 
(End of section East.) 

(30.) 1874. Smyth (B. Brough) Report of Frogrcss, Geological Survey of Victoria, No. 1. 

J?oy. Svo, MelbournCf 187'A. (Guccrnmtnt PrintcrJ, 

At page 21 of this Report Mr. li. B. Smyth states that he found, 
in Tasmania, Glossoptcris Brownimia associated together with Tecojyteris 
{Alethopleris) auslralis^ one of tlie characteristic fonns of tlie Jurassic coal- 
beds of Australia. 

(31.) 1876. Smyth (B. Brough) Geological Sketch-map of Anetralia. 2nd Edition. De- 
partment of Mines, Melbounie, 1876. 

(32.) 1876. Smyth (B. Brough) Beport of Progress, Geological Survey of Victoria, No. 

Ill, ifoy. Bvo. Melbourne^ 1876. (Oovemment Printer.) 

In this Report there are, with the discussion of the Geological Sketch- 
map of Australia, given also various remarks of general interest on the 
Mesozoic (so called) coal strata. 
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They cover an area of 17,000 square miles. The coal seams are 
usually in the lower strata. 

In New South Wales, especially, there occur in the Coal strata 
numerous plant impressions, upon which Professor M'Coy reported as 
follows : — 

(a) Wianamatta shales and conglomerates, with Fhyllotheca Hooker i^ 

M*Coy. 
(6) Sydney Sandstone, in concordant position to the former. M'Coy 

mentions no fossils.* 
. {c) First coal-seam below the Sydney Sandstone, with Gloasopteris 

Brownianay Bgt. ; JPhyllotheca Hookeri^ M*Coy. 
{d-j) Various beds and coal-seams, with Phyllotheca australiSf 

Bgt. ; Phyllotheca Sookeri^ M'Coy ; JPhyllotheca ramosa, 

M*Coy ; Gloaaopteria Brownianay Bgt., &c. 
(k) Grey rock above the Rix seam. This is, in descending order, 

the first of the Palaeozoic beds with marine animal fossils. 
(/) Sandstone and limestone above the Branxton, Greta, Stony Creek, 

and Anvil Creek seams. 
(m) Lowest beds of the coal formation. Sandstone, with Lepido- 

dendron. 
(m) White chert, with Lepidodefidron.f 

(33.) 1874-1878. M^Coy (Prof. F.) Frodromns of the Falsontolcgy of Victoria (Decadeo 

I-V). J?cy. 8ro. Melbournef 1874-78. {Government Printer), 

In this work fossil plants from Victoria are described and illustrated, 
but there are also general remarks referring to the age and correlation of the 
Newcastle beds. New South Wales. 

Since 1876 I myself published several papers on the Indian Flora, 
partly in the llccords of the Geological Survey of India, and partly in the 
Palieontologica Indica, where I had, also, ample opportunity to refer to the 
Australian Flom, especially in consequence of the examination of Australian 
fossil plants, which, in 1875, and also subsequently, were sent to me by the 
late Rev. W. B. Clarke and also by Mr. C. S. Wilkinson, the Government 
Geologist, Sydney. In these papers I endeavoured to show that the Indian 
coal-beds (Damiidas) were not analogous to the Australian Newcastle beds, 

* This is the Hawko^bury Sandstone, which, however, contains some fossils. 

t I suppose the beds m and n represent the Lcpidodendron beds of Smith's Creek and Port Stephens. 
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and that they are not Pala&ozoic, without, however, denying even then the 
possibly Palaeozoic age of the Newcastle beds. 

(34.) 1876. Feistmantel (Dr. 0.) Notes on the Age of some Fossil Floras in India. 

Uecordt Oeol. Survejf, India, Vol. IX^ No. 3, 1870, pp. 63, et Meq, 

In this paper I wrote (p. 64) as follows: — "It is not unnatural that 
certain genera, having a wide range in time, should be common to several 
series. They can, however, be of no important influence in fixing the age, 
which must be determined by the other fossils with which they are associated. 
^ - * ' * and, similarly, there is no reason why a certain species of 

the genus Glossopteris^ occurring in our Damuda series, the flora of which 
is really Mesozoic, should not also be found as well (and, perhaps, prevail) 
in some of the supposed Palaeozoic coal strata of Xew South Wales. The 
Damuda group has no real connection with the lower coal beds of New South 
Wales, although Glossopteris occurs in both, and in Australia (but only in 
the lower strata) is associated with marine fossils of PalaBOzoic age." 

In discussing the probable age of the Damuda formation, I wrote 
further (p. 68) :— " {a) In Australia there may be fossil remains of animals 
which determine the age of the series, although a certain species of Olosaop- 
teris is found with them, (fi) In India, on the other hand, as no fossil 
animals have been found, the age of the series must be determined by the 
other plants, notwithstanding the occurrence of Glossopteris, Bgt. My con- 
clusions are the following : — That Glossopteris, Bgt., began to exist in the 
lower coal strata of Australia, where it is said to be associated with fossil 
animals of Carboniferous age, and continued in our Indian coal strata, which, 
however, are characterised by some very well-defined genera, &c."* 

I also remarked (p. 71) : — " We should rather say some species of 
Glossopteris are found in the supposed Palaeozoic coal strata of Australia, but 
the genus also occurs in great abundance in the lower Mesozoic coal strata of 
India.'' 

About my above remarks the Rev. W. B. Clarke, in a letter, dated 
Sydney, 31st December, 1876, expressed himself as follows : — " I think your 
view of the prior age of Glossopteris in Australia is the best solution I have 
heard of the matter.'' 

• When quoting this passage in my German work on the Fossil Flora of Kasterti Australia, Casscl, 1879, 
p 187, I appende<l already then the following remavk :— " When I wrote the alx)ve the Karharlmri l>ed8 were not 
yet separatetl from the other higher coal-lietfs. In the meantime they have been separated, and placed with the 
lowest group, the Talchir beds, and as these beds are best to Imj compared to the Newcastle beds, and to the 
Bacchus Marsh sandstones, the Indian coal-beds appear consetiuently higher." 
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The final conclusion in this paper was : — That the Panchet Group in 
India was Upper Tri^ssic, while the Damudas were Lower Triassic ; but I 
then included the Talchirs also, as the Karharbari beds were not separated at 
that time. 

(35.) 1876. Feistmantel (Dr. 0.) The Gtondwana Series of India as a prolMible represen- 
tative of the Juro-Triassic Epoch in Europe, c^eol. Mag,, 1876, Vol. IIL, p. 481. 

At about the same time as in the " Records" floe. cit.J I wrote a paper 
in the Geological Magazine^ wherein I pronounced the same views with 
regard to the correlation of the Indian and Australian coal beds. I pointed, 
especially, to the circumstance that in the Damuda Group Glossopteris is 
associated with Triassic forms, which do not occur in Australia at all, and, 
also, that, in India, Glossopteris is never associated with marine Palaeozoic 
animals, which do occur in Australia. I proposed an explanation, which I 
thought well suitable, viz., that Glossopteris grew first in Australia during 
the Carboniferous epoch, but survived in India, passing, perhaps, through 
China,* when India was in connection with the European Triassic Continent. 

(36.) 1876. Feistmantel (Dr. 0.) Notes on the Age of some FosBii Floras in India. 

VI : On the Homotazis of the Gondwana System. Records Oeol Surveif, India, Vol. IX, Part 4, 
1876, pp. 11$, ei 9eq, 

In this paper I treated, especially, of the various relations of the 
Bamuda Group, i.e.^ the coal-bearing portion above the Talchirs and 
Karharbari beds. 

In Chapter C, p. 121, 1 treated of the question — " Wliat is the analogy 
of our Damuda Series with the lower coal measures in Australia ?" 

(37.) 1878. Blanford (W. T.) The Falaontological Relations of the Gondwana System: 

A Reply to Br. Feistmantel. Records Oeol. Survey, India, Vol. XI, Vart \, pp. 104-150, 

(38.) 1878. Clarke (Rev. W. B.) Remarks on the Sedimentary Formations of New 

Sonth Wales, ^th edition. With map and sectione. Svo. Sydney, 1878. (Qovernment PrinterJ 

In comparison with the previous editions of the same work the present 
one is greatly enlarged, not only in the text itself, but also by a series of very 
useful appendices, so that it is quite justifiable to notice it at some length 
here. 

Mr. Clarke treats, at first, of the various formations in New South 
Wales in ascending order. The "Azoic'' or " Metamorphic," and "Lower 
Palaeozoic" (Lower and Upper Silurian) need of no special notice here. The 

* On this occasion I may remind of the suhseauent discovery of Olossopteris in the coal beds of Tonkio»^ 
together with Rha^tic plants. I shall mention this Flora, especially, further on. 
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" Middle Paleeozoic'^ represents the Devonian, From this only a few plant 
fossils are known, viz., Lepidodendron nothnm, Ung., in New South Wales 
(similarly in Queensland), also some other plants in Victoria. Besides, by 
this, the existence of Devonian rocks in New South Wales is also proved by 
marine animal fossils, which were described by Prof, de Koninck. {See p. 25.) 

Of most interest is Mr. Clarke's section ^* Upper Palaeozoic," in which 
he comprises the Australian coal beds, both the lower coal beds and below 
marine Pala30zoic beds, as also the Newcastle beds, which, by M*Coy and 
other palaeontologists, were considered of Oolitic or Jurassic age. His view 
of a similar age of the higher, or Newcastle, and lower coal beds, Mr. 
Clarke based upon the fact that certain genera of plants, which arc numerous 
in the Newcastle beds, occur already in the lower coal beds between marine 
strata with Palaeozoic animals. To prove this, Mr. Clarke communicates the 
sections of two shafts, viz., at Stony Creek and Greta, on the Hunter River, 
in the northern part of the field, which were also published in the previous 
editions of his work. They show quite distinctly how, under strata, with 
Conulariay SpirifeVy Product us, &c., there are coal seams and shales with 
Olossopteris, Noggerathia (now Noggerathiopsis), &c. ; and I myself have 
described several species of plants from these beds at Greta. But at the 
same time it is quite certain that above the Upper Marine beds there is a 
tliick series of strata with rich coal seams and numerous plant fossils, without 
marine animals, but with a heterocercal fish. These are the Newcastle beds, 
which must be considered from this point of view. The latter relations are 
well illustrated in this edition of Mr. Clarke's by the geological map of a 
portion of the eastern coal-field of New South Wales, where the Wianamatta- 
Hawkesbury, upper coal beds (Newcastle beds), and marine beds are developed 
in reifular succession — one above the other. 

The division which Mr. Clarke has given of the Australian coal forma- 
tion also shows quite distinctly this sequence, and clearly the position of the 
upper coal-beds (Newcastle beds) — above the marine strata. This is given 
(p. GO) as follows : — 

1. Upper Coal Measures (Newcastle beds). 

2. Upper Marine beds. 

3. Lower Coal Measures, with Olossopteris, &c. 

4. Lower Marine beds. 

Below these latter (No. 4) there are, again, plant beds of Lower 
Carboniferous age (Culm.) 
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Above the Newcastle beds there are no more marine !Pala30zoic rocks, 
but more recent strata, viz., (in ascending order) the Ilawkesbury beds and 
the Wianamatta beds. They contain certain plant fossils and Ganoid (partly 
heterocercal) fishes. 

Mr. Clarke treats of these latter under " Mesozoic or Secondary Forma- 
tions," but at the same time he calls them " Supra-Carboniferous" (p. 70 and 
Appendix XVIII) without, however, expressing a distinct view about their 
age, althougli it appears that he lays stress on the occurrence of heterocercal 
fishes. 

Mr. Clarke reproduces my views (pp. 58-60 and pp. 75-81) about the 
Indian Elora and its relations with that in Australia, partly according to my 
published notes in the Records of the Geological Survey of India and partly 
from my letters written to him on this matter. One of the latter communi- 
cations is printed (p. 81), and I think the contents of it even now to be 
fully justified, so that it is reproduced here. I wrote then: — " Glossopteris 
began to live in Australia during the time when Carboniferous animals lived 
in the sea — in the time of the lower Australian coal-beds. They are, there- 
fore, of Carboniferous age. But Glossopteris continued to live when already 
the lower beds were deposited (including the marine animals), or when the 
marine animals ceased to live — ^when, therefore, in fact, another epoch of life 
began, which was characterised by the total absence of marine Carboniferous 
animals, and by the preponderance of plants ; and I think in this lies the 
difference between your upper and lower coal beds. * » ♦ » 

And for this reason I thought only those upper coal strata in your country 
could be compared with our Talchir-Damuda beds, as these do not contain any 
marine fossils at all. ^ ^ ^ ^'^ 

In the same paragraph Mr. Clarke also treats of the Mesozoic of 
Victoria, without, however, separating the Bacchus Marsh beds from the 
Upper Carbonaceous. 

To the paper there are added twenty Appendices (I-XX), whic^h 
contain various tabular views, lists of fossils, &c. 

(39.) 1876-1877. Eoninck (Professor L. 0. de) Recherches snr les Fossiles paleozoiques 

de NotlVeUe-GaUes dU Sud. 2 vols. Sco. and 4fo. 187C>77. BruxeUes. 

Prof, de Koninck described fossils from the Silurian, Devonian, and 
Carboniferous. From the latter, also, several plants are mentioned, viz., 
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Jjepidodendron veliheimianuniy Sthg, ; Bomia radiata {Catamites radiatus), 
Bgt.; Catamites varians, Germ. As far as I could understand, these fossils came 
from strata below the Lower Coal Measures. From the Silurian beds an 
alga, Spirophyton cauda-phasianiy Kon., is mentioned. 

Prof, de Koninck, whose knowledge of Palaeozoic, especially of Carbon- 
iferous fossils, is unsurpassed, assigns to the greatest portion of the fossils of 
the marine beds below the Newcastle coal beds an Upper Carboniferous age. 
This agrees very well with the age of the Lepidodendron beds below the 
lower marines, which are, as will still be shown later on, of Lower Carbon- 
iferous age, wliile the Newcastle beds themselves turn out naturally Permian. 

(40.) 1878. Etheridge (B. Jan.) A Catalogue of AnBtraliaii Fossils, ftc. Svo. Cambridge, isrs. 
This is a veiy useful handbook, containing lists of Australian fossils 
known up to 1878 from the various formations. 

(41.) 1878-1879. Feistmantel (Dr. 0.) Palaeozoische und mesozoische Flora des ostlicheii 

AnstralionS. J*alaeontoffraphioa, Cassel, Two parts. With 18 and 12 plates. 

The above work contains descriptions and illustrations of plant fossils, 
which were sent to me by the late Rev. W. B. Clarke in 1876 and 1878, sup- 
plemented by some fossils which Mr. C. S. Wilkinson, Government Grcologist, 
placed at my disposal. 

Both gentlemen made, also, various commimications to me regarding 
the fossils and the stratigraphical relations connected with them, which I 
have, to a great extent, made use of in my waitings. 

I would point, especially, to the circumstance that, in the first part, 
the Lepidodendron beds (Port Stephens, Smith's Creek, Stroud) were wrongly 
placed above the Lower Marine Series while they belong below ; in the 
second part (1879) the sequence of strata, in the table on pp. 190-191, are on 
the whole correct. At the same time I must draw attention to the many, 
sometimes rather serious, misprints, which were occasioned by my not being 
able to correct the proofs myself, because the work was printed in (Jermany 
while I was in India. 

(42.) 1879-1880. Mueller (Baron P. von) Ottelia praterita-P. v. M. Jonm. and Proe. 

noy. Soc. N. 8. Wales, 1879, Vol. XIII, pp. 95-96. PI. 8, 

The above fossil is supposed to be from the Hawkesbury rocks of 
Green Bush Quarry, on the Kissing Point lload, near Farramatta, and is 
placed in the Hydrocharidea). 
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(43.) 1880. Feistmantel (Br. 0.) Kotes on the Fossil Flora of Eastern Australia and 

Tasmania. Journ* and Proc, Bay. Soe, N, S, WaUt, 1830, VoL Xir,p. 103. 

This is an abstract of my above work. There I have already correlated 
the Talchir beds, Bacchus Marsh beds, and Hawkesbury beds, which corre- 
lation, however, now, with regard to the latter, is no more tenable, because 
the Newcastle beds have now to take the place of the Hawkesbury beds^ 
while they, themselves, occupy a liigher position analogous to that of the 
Damudas in India. Here, also, is to be mentioned that the Lepidodondron 
beds of Port Stephens and Stroud are wrongly placed above the Lower Marine 
Series. 

(44.) 1879-1880. Wilkinson (G. S.) Report of Progress of the Qeological Sonrey during 

the year 1879. -^a*. Heport DepaH. Mines, N. S. Walts far 1879. [1880.]i P2>* 213-217. 

Mr. Wilkinson refers to the palsBontological specimens in the Inter^ 
national Exhibition of Sydney (p. 216). 

In the same work there are also given figures of Macrotteniopteria 
toia^amatt(Bj Feistm. (PI. V.), and of JPalceonisaus antipodeusj Egert. (PI. VI.), 
from the Gib Tunnel, Wianamatta Shales. 

(45.) 1878. Guide da Oeologie a I'EzpositioiL Universelle de 1878 et dans les Collections 
publiqnes et privees de Paris. 

There are in the chapter ** Stratigraphical Geology," notes by M. 
Zeiller upon the age of the specimens of fossil plants from the New 
South Wales coal-beds sent by Mr. Wilkinson.* In these notes M. Zeiller 
quite distinctly pleads for the separation of the Newcastle beds from the 
underlying marine beds, and thinks rather that they are more closely con- 
nected with the Hawkesbury and Wianamatta beds. He, however, is 
inclined to consider them as of Oolitic age, which they of course are not. 



(46.) 1879. Feistmantel (Dr. 0.) The Flora of the Talchir-Karharbari Beds. '' Fossil 
Flora of the Gondwana System/' Vol III, part I, and Suppl. 1888. PalcBontolosica indiea, 

Ser, XII, Pari 1, 1879, and SuppL, 1881. 

In tliis Memoir I have, on pp. 31, 32, quite distinctly established 
the correlation of the Talchir-Karharbari beds with the Bacchus Marsh beds 
in Victoria on palseontological evidence only. The Bacchus Marsh beds 
I then considered as probably representative of the Newcastle beds, and the 
same was therefore the case with the Talchir-Karharbari beds. In the 
supplement to the above work (1881) I have, however, already, under the 

* Compare " The International Congress of Geologists, Paris, 1878," by Prof. Liversidge. Jounu and 
Proc. Boy. Soc, N» S. Wales, 1879, Vol XIII, pp. 39-40. 
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influence of the reported observation of a boulder bed * in the Hawkesbury 
beds, compared this boulder bed with that in the Talchir, and placed there- 
fore the Newcastle beds on a lower horizon. 



I The relations of the distribution of the genus Rhiptozamilea, 

I Schmalh., and Nagger athiopsis, Feistm., which I intended to illustrate in 

ii| the tabular view in the above w^ork ( p. 57) remain, however, undis- 

' ; turbed. 

i: 

* (47.) 1879. Wilkinson (C. S.) Notes on the Occurrence of Eemarkable Bouldtrs in the 

Hawkesbnry Bocks. Joum, and Proc Roy, Soc. X, S, Wales, 1879, Vol. XlII, pp. 105-107. 

[. (48.) 1880. Feistmantel (Dr. 0.) Further Notes on the Correlation of the Oondwana 

;• Flora with that of the Australian Coal-bearings System. Records Geoi, Surveify India, Vol. xin, 

j. part 4, pp, 230-253. 

I According to the recent observations of Mr. R. D. Oldham, which I 

shall mention later on, the Hawkesbury boulder bed cannot be correlated 
with that in the Bacchus Marsh beds, this bcinff noAV said to be con- 

\ temporanoous with a similar boulder bed in the marine beds below the 



Newcastle coal beds.f 



The tabular view in my above note (p. 253) can, however, easily be 
adapted to this new observation by shifting somewhat higher the sequence 
in the fourth (right) column, under the heading " New South Walea^^ 
\ so that opposite the boulder bed in Victoria would be placed the maiine 

I beds, below the Newcastle beds ; these themselves would stand opposite the 

:( Bacchus Marsh beds (above the boulder bed), and opposite the Talchir- 



* [The term "boulilcr bed" is, in this case, hardly applicable. The so-called ** boulders" embedded in the 
Hawkesbury Sandstone are amjular fragments of shale, of all sizes up to thirty feet thick, which have evidently 
been toni up by ice movinpf upon beds of shale, and mingled in an iricgular manner with the drifted sand which 
has formed the bed of sandstone immediately overlying the shale bed. These angular boulders have not been 
removed far from their source ; in some sections th'.-y are seen to have been piled up upon the undisturbed 
portions of the shale beds from which they have been derived — so that their origin is apparent. The shales arc 
contemporaneous with the sandstones, being intcrstratitied with them at various horizons throughout the 
Hawkesbury formation, in which there are also occasional beds of pebble conglomerate. The beds of sandstone 
containing these angular fragments of shale cannot, therefore, strictly speakmg, be termed ** boulder beds," or 
compared with the conglomeratic beds of the Lower and Upper Marine Carboniferous Series of New South Wales, 
or those of Bacchus Marsh in Victoria, which consist chiefly of rounded and sub-angular Iwulders of all sizes, 
some being several tons in weight, down to pebbles, sand, and earthv material, and in places form true 
conglomerates ; in others fine sandy sediments, with the boulders and pebbles sparingly scattered through them. 
Some of the boulders have been drifted for a considerable distance, as they are composed of rocks not known 
in situ in the locality. 

The evidence of ice action in these boulder Ixjds is of much interest and importance, as indicative of 
certain physical conditions, such as those of climate, or of the transporting oceanic currents ; but apart from 
paljeontological and stratigraphical data it can only be adduce<l for the provisional correlation of fonnations in 
J[' ' widely separated localities. — C. S.W.] 

t t [These beds are only "similar" in lithological character, viz., in the mode of occurrence in them of 

t ' erratic boulders, which has led to the belief that tlio transporting agency of ice has 1)een concerned in their 

|i deposition. It is doubtful, however, if this evidence alone should be considered sufHcicnt to justify the 



correlation of the two formations ; further examination of them is, I think, necessary. The marine faima and 
boulders, scratched, it may be by ice, which have been found in the Marine »Series of New South Wales, have 
not yet been detected in the boulder beds of Bacchus Marsh, in Victoria.- C.S.W.] 
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Karliarbari beds in India, so that the Ilawkesbury-Wianamatta beds come, 
naturally, opposite the Damuda-Panchet Groups. 

(49.) 1881. Feistmantel (Dr. 0.) The Fossil Flora of the Gondwana System, Vol. III. 
Farts 2 and 3 : The Flora cf the Bamnda and Panchot Divisions. Paioionioiogia indica, 

Ser. XII. Farts 2 and 3. 

In the general remarks of this work (pp. 129-132) I also discussed 
the relations of the Indian coal flora to the Australian, especially to that 
of the Newcastle beds. 

(50.) 1879—1880. Hector (Dr. James) On the Geological Formations of New Zealand 
compared with those in Australia. Joum, and Froc, Eo^. Soc. y» s, WaUs, Vol. xiif, 1879, 

pp, 65, <J*c. 

(51.) 1882. Cruttwell (Alfred) Note on Dr. Hector's Now Zealand Geology. Ceoiogicaji 

Magazine, 1882, Vol. IX, pp. 142-143. 

(52.) 1882. . Woods (Rev. J. E. Tenison) The Hawkesbnry Sandstono. Joum. and Proc 

Roy. Soc. N. S. Wales, 1882. Vol. XVI, pp. 53, <{•<•. 

(53.) 1882. Woods (Rev. J. E. Tenison) A Fossil Plant Formation in Central Qneonsland. 

Journ. and Proc. Roy. Soc. N. S. Wales, 1882, Vol. XVI., pp. 179, 4'c. 

I shall quote this jiaper once more, when the formations of Queens- 
land will be described, but I refer to it here because Mr. Tenison Woods 
gave (p. 189) a sequence of the plant-bearing rocks in other parts of 
Australia also. Tlie author describes fossils of .the same age as those from 
Port Stephens and Smith's Creek, near Stroud, in Ncav South Wales, and 
which were not hitherto known, from Queensland; they come from near 
Bobuntuugen,* in the Drummond Kange. 

(54.) 1883. Woods (Rev. J. E. Tenison) On the Wianamatta Shales. Journ. and Proc. 

Rotf. Soc. y. S. Wales, 1883. Vol. XVII, pp. 75, cjr. 

(55.) 1883 Woods (Rev. J. E; Tenison) On the Fossil Flora of the Coal Deposits of 

Anstralia. Proc. Linn. Soc. N. S. Wales, 1883, Vol. VIII, Part I, pp. 35-1G7, 11 Platts. 

This is an extensive Memoir, written especially with the intention 
to enlarge and complete my own publications on the Austi'alian Plora, 
and to place within the reach of Australian students not only what relates 
to Australian coal plants but also a general view of their scientific classi- 
fication. 

Mr. Tenison Woods has given a classification of the Australian 
plant-bearing strata (pp. 51-58), which, however, is not, I think, in all its 
points quite correct. 

* This is as Tenison Woods writes it; on the map, attached to the ** Catalogue of Exhibits," 1886, 
(London), I find written — Boga^tangenr 



80 
(560 1884. Stephens (T.) Notes on Boring Operations in Search of Coal in Tasmania* 

Papers and Proe, Uoy, Soc.t Tatmaniaf for 1884, [1885] p, 47. 

I quote this paper here because it also contains a list of the forma- 
tions in New South Wales, with the indication of their age. 

(57.) 1885. Johnston (S. H«) Oeological Table showing the proposed provisional Classi- 
fication of Stratified Bocks for Tasmania, ftC. Papers and Proe. Soy. Soc.y Tasmania, for 1885, 
[1886]. 

(58.) 1884--1885. Blanford (W. T.) Address to the Oeological Section of the British 
Association, Montreal, 1884, Also reprinted nnder the title, '^Homotaxis, as illustrated 

firom Indian Formations." Records OeoL Survey India, 1886, Vol. XIX, Part I, p. 82. 

The paper is one of general hearing, referring also to Australia4 
and African formations. 

(59.) 1886. Oldham (B. D.) Memorandum on the Correlation of the Indian and Australian 

Coal-bearing Beds. Records Qeol. Surtfey India, Vol. XIX, Part I, pp. 89-47. 

There is a great deal of important matter in this paper. It refers 
both to Victoria and New South Wales, hut also to India. The most 
important portion is the information about the conglomerates, supposed 
to have been formed by ice action, in the beds below the Newcastle beds. 

Mr. C. S. Wilkinson wrote to me a letter, dated Sydney, 29th Sep- 
tember, 1886, about the mentioned discovery, as follows : — ** In the marine 
conglomerate, above the Greta seam of the Lower Coal Measures, my 
Assistant, Mr. T. W. E. David, and Mr. R. D. Oldham, of India (when 
he was over here), have found glacial evidences in the form of ice-scratched 
boulders." 

(60.) 1886. Oldham (K. S.) On Homotaxis and Contemporaneity. Oeoioyicai Magazine, 1886, 

Vol. Ill, No. 7, pp. 293-800. 

In this essay Mr. Oldham summarises the above. 
(61.) 1886. Waagen (Dr. W.) Notes on some Falaozoic Fossils collected by Dr. H. Warth, 

in the Olive Oronp of the Salt Bange. Records Geol. Survey India, Vol. XIX, Part I, pp. 22^8. 

The chief results of this paper refer to India. It went to show that 
a certain boulder bed in the Salt Range, at the base of the so-called 
Olive Group, and hitherto considered Cretaceous, according to some recently- 
discovered pebbles containing Palaeozoic fossils, had to be considered of 
Palaeozoic age. The mode of formation of this boulder bed recalled very 
strongly the boulder bed of the Talchirs, at the base of the Gondwana 
System, which, therefore, would also be of Palaeozoic age. 
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With regard to Australia there are a few remarks (p. 35). The 
Salt Range boulder bed contaiiied such marine Palaeozoic fossils as are accord- 
ing to Dr. Waagen, foimd in the marine beds * below the Newcastle coal beds, 
and thus the same correlation would also refer to the Talchir conglomerate* 
This would be, therefore, about the same correlation as Mr. Oldham, in his 
above paper, established for the marine beds and the Bacchus Marsh con- 
glomerate, and through this with the Talchir boulder beds. But it was not 
until this year (1887) that the above relations in the Salt Kange were fully- 
established, as I shall show hereafter. 

(62.) 1886. Blanford (W. T.) On Additional Evidence of the Occurrence of Glacial Con- 
ditions in the Falaozoic Era, and on the Geological Age of the Beds containing Plants 
of the Hesozoic Type in India and Australia. Quari.Joum. Geol. Soo., 1886, Vol. XLii, pp. 

This paper has been written especially in consequence of the various 
discoveries made since Mr. Blanford had an opportunity to deliver his 
address before the British Association. 

I shall refer to the comparative table (p. 249) only ; Mr. Blanford 
correlates as follows : — 

South Africa. India. • Australia. 

Stormberg beds Upper Gondwanas ... Upper plant beds of Queensland, <fec. 

(various groups). 

Beaufort ... Panchet Wianamatta and Hawkesbury (glacial). 

Koonap ••• Damuda Newcastle. 

Karharbari ... ... Upper Marine beds (glacial). 

Ecca (glacial) . . . Talchir ... ... ... Stony Ci'eek beds. 

Lower Marine beds (glacial). 

This correlation is, as can be guessed from the foregoing, not quite 
correct. I may at once remind of the circumstance that the Panchet 
and Damuda form one series, and the Karharbari and Talchir beds another, 
so that the real correlation would be : Panchet-Damuda = Wianamatta- 
Hawkesbury ; and E^arharbari-Talchir = Newcastle-Marine beds ; and in 
the same way it is with Africa. 

Besides this, I would point to one circumstance especially. Mr. 
Blanford writes (p. 263) : — " The Australian marine Carboniferous beds 
have usually been considered of Mountain Limestone age; but I learn 
from Dr. Waagen, who has made a special study of the Carboniferous 

* Dr. Waacen used the expression of Mr. Blanford, saying, *' Lower Coal Measures with marine layers 
interstratified," which, as I mentioned before, is not correct. 
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fauila, 111 connection with liis descriptions of that found in the Salt 
Kange of the Punjab, that the Australian marine Carboniferous fossils 
are of somewhat later date, corresponding approximately to the Coal- 
measures of Western Europe." 

(63.) 1887. Neamayr (Prof. H.) Bsview of Dr. Waa^en^s [Ho. 61] and Kr. Oldkun*! 

[NOS. 59-60] Papers. Verkimif. K, K, OtoL Iteichsa:uiaU, 18S7, So. 6, pp. 158-160. 

(64.) 1886. Wilkinson (C. S.) CaUection of Minsrals and Bock-specimens, arranged nnder 
the direction of C. S. Wilkinson, F.G.S., ftc, by J. £. Carne, Curator of Mining and 

Geological MnseXUn. OJidai Catalogue of ExJkibiis im Xeir Sjufh Wales Cjurt, Colonial and Indian 
JCxkibiiioM, London, 1SS6, pp. 128 and 153. 

(65.) 1886. Wilkinson (G. S.) CoUection of Charactdristle Fossils from the principal 
Sedimentary Formations of New South Wales. Arranged by J. £. Came, Curator of 
Mining and Geological Husexun, nnder the direction of C. S. Wilkinson, F.GJ5., ftc. 

Oficial Catalo^ne itfSxhilfils in AVw Sottlh ll'alfs Courts Colouiil and Indian Exhibition, London, 18SG, 
pp. 158-1C8. 

(66.) 1886. Wilkinson (C. S.) Communication about the Discovery of a Labyrinthodont 

Amphibian in the Hawkesbury Rocks. 

In a letter dated 29th September, 18S6, Mr. C. S. Wilkinson informed 
me about the diseovery of imi>ortant Amphibian remains in the Ilawkesbiirv 
nx*ks, which dividiMl their Triassic age. A notice on the same sul)ject 
was alsi> contained in a Eeport to the Under Secretary for Mines, by IMr. 
C. S. AVilkinson, Government Geologist. The Ilei>ort was as follows: — 
** IX^jvirtment of !Mines, Geological Survey Branch, 10th September, ISSG. 
^remorandum : ^V few weeks ago Mr. J. II. Maiden forwarded me a large 
fossil shell of the ijenus Planorbis. that had l)een found in the excavation 
for the new Government docks at Ci>ckatoo Island. Tliis l)eing the first 
fi^l shell found in the Hawkesbury formation, I took the opportunity of 
examinini? the roi*ks with Mr. L. Samuel, who is constructins: the docks, 
and only obtmneil some fossil plants. But as the rocks looked very pro- 
misini> for the occurrence of fossil remains, I sent the collector, Mr. CuUen, 
to make further search, and he was rewarded by the discovery of a most 
interesting fossil, which l^fessor AV. J. Stephens has identified as Jfastodopi- 
mnrHSy of which a similar specimen, from Stuttgart, is in the collection 
of the Svdnev Universitv. This beins: the first discovorv in Australia of 
the Zobffriuthoilohy a gigantic amphibian, is of much scientific importance, 
as proving the Tri;issic age of the Hawkesbury Sandstone formation. — 
{SiffHed) C. S. Wilkinson, G.G. 
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(67.) 1876. Stephens (Prof. W. J.) Notes on a Labyrmthodont Fossil from Cockatoo 

Island, Port Jackson. Proc. Linn, Soc, N, S. Wales, 2nd ser,. Vol. 7, Part 3, pp, 931, tf^ teq, 

(68.) 1887. Stephens (Prof. W. J.) On tho Biloela Labyrmthodont. Proc. Linn, Soc. n, s. 

JFales, 2nd ser., Vol. 7, Pari 4, 18»7, pp. 1113-1121, Plate XIT. 

In the second of these papers there are also important general remarks 
on the Hawkesbury-Wianamatta beds and their relation to the underlying 
strata. 

(69.) 1887. Stephens (Prof. W. J.) On some Additional Labyrinthodont Fossils from 
the Hawkesbnry Sandstones of New Sonth Wales. 2*roc. Linn. Soc y. s. Wales, 2nd ser.. 

Vol, 7, pt, 4, 1887, pp, 1175, Sc, Plate XXIL 

(70.) 1887. Batte (F.) Note on two New Fossil Plants from the Wianamatta Shales. 

Proc, Linn. Soc. N, 8. Wales, 2nd ser,. Vol, I, pt. 4, pp. 1078-1034, Plates XVI and XVII, 

(71.) 1886. Feistmantel (Sr. 0.) The Fossil Flora of some of the Coal-fields in Western 

Bengal. Falaontolojica Indica, Ser. XII (The Fossil Flora of the Qondwana System, Vol. IV, 2J, pp 
25 and 72. 14 Plates. Calcutta, 188G. 

The second part of Vol. IV of the Gondwana Flora contains descrip- 
tions and illustrations of various interesting plants from several coal-fields in 
Western Bengal, which I had collected during my geological excursions in 
1881 and 1882-83. As this part forms the conclusion of my Gondwana 
Flora, I have found it profitable to add, also, several chapters of general 
contents referring to the previous Lower Gondwanas. 

In the introduction to the entire Vol. IV, but which is published with 
this second part, I noticed, also, several publications, which appeared since I 
left India in 1883, and which treated of the coal and plant-bearing beds in 
India, as well as in other parts of Asia, Australia, and Africa ; and at the 
end of this introduction I have given a comparative table of the various strata 
in various countries, wliich appeared to mc to represent best our present 
knowledge of the various relations. 

(72.) 1887. Feistmantel (Dr. 0.) Uber die pflanzen und Kohlen-fuhronden Schichten in 
Indien (beziehnngswoise Asian), Afrika, nnd Australien, nnd darin vorkommende 

glaciale ErSCheinnngen. SUxungsherlchte der K. lOhm, Qesellsch, dor Wissenchnften, 1887, pp> 
1-102. 

It was my intention to show in this paper how, according to the latest 
literature (up to 188G), the various coal and plant-bearing beds in the above 
mentioned countries are to be correlated. 

There is, at first, a pretty detailed sketch of the Indian Gondwana 
System with its fossils. Mention is made of the discovery, in 1885, of peculiar 
nodules in a certain conglomerate in the Salt Range in India, by which 

Ua 104—89 P 



34 

occurrence this conglomerate was pronounced to be of Palaeozoic age, although 
up to that time it was considered to be, probably Cretaceous. But, in its 
physical aspect, the conglomerate of the Salt Range agreed with a similar 
conglomerate, or boulder bed, in the Talchirs, the basal group of the Gond- 
wana System, and thus this also was declared to be of PalaBozoic (Upper 
Carboniferous) age. By a subsequent inspection on the spot, by Mr. R. D. 
Oldham, the above observations could not be verified, so that I did not feel 
justified in accepting the Salt Range conglomerate as a proof of the Palaeozoic 
age of the Talchir boulder bed, and I was, therefore, forced to look out for 
other eWdcnce. 

I turned first to Africa, where the Karoo formation, with the under- 
lying Dwyka Conglomerate, is an analogous formation to our Gondwana 
System. As in Africa, this conglomerate is underlaid by strata, containing 
fossil plants of Upper Carboniferous age, I thought it natural that it could 
not be older than this ; that the beds immediately above it (the so-called 
Upper Ekka beds) might be Permian, the Karoo formation proper Triassic, 
and so on. Both the Talchir and Dwyka Conglomerate are considered to 
have been formed by the action of floating ice. 

With regard to Australia, important observations have been lately 
made also. 

There is no doubt that the Bacchus Mai-sh conglomemte in Victoria, 
which also shows unmistakable signs of ice action in its f onmation, is contem- 
poraneous with, or, at least, analogous with, the mentioned conglomerates in 
the Talchirs in India, and at the base of the Karoo formation (Dwyka 
Conglomerate) in South Africa, The next lower beds in Victoria are the 
Avon Sandstones of Lower Carboniferous age. 

In Usew South Wales the relations are somewhat different. Up to 
1885 the conglomerate* in the Hawkesbury rocks was believed to be the 
equivalent of that in the Bacchus Marsh beds and in the Talchir Group, the 
more so, as it also showed signs of having been brought together by drift ice. 
More recent observations (1885) have, however, shown that in the maiine 
beds below the Newcastle Coal Measures there is another conglomerate which 
is to be correlated with that in the Bacchus Marsh beds, and, consequently, 
also with that in the Talchir Group of India, while the conglomerate of the 
Hawkesbury rocks is of later date. These observations placed, therefore, the 

• [See note on p. 2S— C.S. W, 
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befpremcntioned conglomerates in Victoria, New South Wales, Africa, and 
India in the Upper Carboniferous Epoch, and they were all, it appears 
formed by the action of floating ice. By this circumstance the age of the 
next higher beds of the scries was approximately indicated. 

I have, besides the above, included for comparison also the coal-bearing 
beds of Tonkin and the various formations between Carboniferous and Cre- 
taceous in Western Afghanistan, Khorassan, and Turkistan. 

(73.) 1887. Feistmantel (Dr. 0.) Nachtrag zn meiner Abhandlung ''Uber diepflanzen- 

TUld Kohlenfdhrendeil Schicllteil, &C«" ^^09 ^ 18S7. ('Supplement to the above work J 

Shortly after the publication of my above paper I received the second 
number of "Records of the Geological Survey of India for 1887," where 
there is a report by Dr. Warth on his investigations in the western part of 
the Salt Range, which have proved that the boulder bed in the eastern 
portion of the Salt Range below the Olive Group (Cretaceous) is the same as 
in the western portion, and that the whole of them are PalaBozoic. This 
conglomerate also shows signs of ice action, and it will, therefore, have to be 
correlated with the Talchir boulder bed. It is also analogous to the con- 
glomerates in the marine beds* below the Newcastle Coal Measures, to the 
conglomerates in the Bacchus Marsh beds, and, consequently, also to the 
Dwyka Conglomerate. 

(74.) 1884. Hurray (E. A. P.) The Carbonaceous Rocks of Victoria, s^port of Progress, 

Geol. Survey Victoria, Vol. VII, pp. 78, et seq. 

On page 79 of this Report there is a comparative table of the various 
beds in Victoria and New South Wales. 

(75.) 1885. Gurran (Bev. J. Milne). On some Fossil Plants from Dnbbo, New South 

Wales. JProc. Linn. Soc, N. S. Wales, 1885, Vol. IX, pp. 250-254. 1 Plate. 

From the Hawkesbury Sandstone, at Dubbo, the following species were 
determined by Mr. Tenison Woods : — Sphenopteina crebra^ T.-W. ; S. glosao- 
phyllay T.-W. ; Neuropteris australisy T.-W. ; Thinnfeldia odontopteroideSy 
Morr., sp. ; Thinnfeldia media y T.-W. ; Alethopteris Currani^ T.-W. ; A. 
concinna, T.-W. ; Merianopteria majors Feistm. ; Walchia IGlneanay T.-W. 
The later additions by Mr. Curran are : — Odontopteria macropht/lla, T.-W. ; 
Alethopteris aiistraHs^ Morris, sp. ; Hyinenophyllitea duhia^ T.-W. t 

In my list of localities these fossils are quoted under Ballinore Coal- 
fiekl and Talbragar Mines. 

• [See note on p. 28— 0.8. W.] 
t [Mr. Curran also mentions Pwlozarnites, sp., and Walchia pim/ormis, Sternberg (?)—R,E., jnr.] 
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Summary Review of the Plant-bearing Strata in New South 

Wales and their Age. 

From the foregoing literary sources on New South Wales we may- 
construct the following series of rocks in which plant fossils arc found. I 
shall observe here jtho ascending order, because in this way it will be easier 
to fix with probability the age of the various rocks. I shall also enumerate 
with each division the hitherto described fossil plants, as well as the fresh- 
water or land animals. We have, thus, in ascending order : — 

1. Silurian Beds, containing Silurian marine animals, but also, accord- 
ing to Prof, de Koninck's quotation, a plant, Sphirophyton cauda'phasianiy 
from Duntroon. i\gc — Silurian. 

2. Goonoo Goonoo Beds (also Mount Lambie and Murrumbidgee Series), 
containing marine Devonian animals at Mount Lambie, near Bowcnfels, and 
on the Murrimibidgee River. These fossils have been described by Prof, de 
Koninck (No. 39;, and are enumerated in Appendix XV of Mr. W. B. 
Clarke's work (No. 38). But there are also plants from these strata, viz., 
Lepidodendron noihumy Ung., Goonoo Goonoo, Back Creek Diggings, &c. ; 
Cf/clostiffmay sp., Goonoo Goonoo. 

The localities are : — Cowra and Canowindra, on the Lachlan lliver ; 
Mount Lambie, near Bowcnfels; Goonoo Goonoo, on the Peel Biver; the 
Back Creek Diggings, on the Barrington Biver. 

In 1876 and 1877 Mr. Clarke, as I shall mention again, discovered 
the Lepidodendron nothnm, at Mount Lambie, in sitUy l)elow the level of the 
Brachiopod sandstone of the same locality, thus proving that it belonged to 
tlie same Devonian Series, wliicli fact was doubted by some authors.* Age — 
Upp^r Devonian. 

8. Lepidodendron Beds, at several localities, especially to the north 
of the Hunter Biver, in the Newcastle Coal-field, viz. : — Port Stephens, 
Smith's Creek near Stroud, llouchcl lliver, AroAva. The fossils are : — 
Calamites radiatm^ Bgt. Smith's Creek, near Stroud. 

„ varianSj Germ, (quoted by De Koninck). 

Sphenophyllum^ sp. Port Stephens. 

* [The passage referred to here, in Mr. Clarke's '*Se(limentar3' Formations of New South Wales," is on 
the first reading a somewhat misleading one. The expression "below the level" must not ho taken in a strati- 
graphical sense, hut simply as indicating a lower position as regards tlie conformation of the ground. The 
Government (Jeologist distinctly wislios it to bo understood that tlic Lepidodcnflron in question occurs in beds 
above the Brachiopod sandstone of Mount Lambie, he having been present with the late Rev. Mr. Clarke when 
the observations were made— A fact which very much weakens Dr. FeiatRifu^t^l's argument. — R.E., jnr. 
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ArchcBopleris TFilkiiisoni^ reistm. Smith's Creek. 

Rhacopleris incequilaiera, Feistm. Smith's Creek ; Port Stephens ; 

Arowa. 
jRhacopieris intennediay Feistm. Port Stephens. 

comp. Romerij Feistm. Smith's Creek. 
septenirionalisj Feistm. Smith's Creek. 
Glossopteris linearis^ M^Coy.* 

Lepidodendron Veltheimianum, Stbg. Smith's Creek. 
„ Volkmanniamim^ Stbg. Smith's Creek. 

„ dichotoinumj Stbg. Rouchel River. 

Ci/closUyma australe, Feistm. Smith's Creek. 
Knorna state of Lepidodendron Veltheimiamim^ Stbg. Smith's Creek. 

Age — Lower Carboniferous. 

4. Series of Marine Beds, with inlaid coal measures. This scries 
consists of three groups : — 

a, Lower Marino Beds— containing marine animals. 

b, Lower Coal Moastires-with plants, at Greta, Anvil Creek, Stony Creek, 

llaymond Terrace, &c. The plant-fossils are — 
Fhyllotheca australiSy M^Coy. Various localities. 
Annularia aualralis^ Feistm. Greta. 

Glossopteris Broxoniana^ var. prcecursorj Feistm. Stony Creek. 

Bgt. Greta. 
eleganSy Feistm. Greta. 
primceva^ Feistm. Greta. 
„ Clarkeiy Feistm. llix's Creek. 

^oggeratldopsis prisca^ Feistm. Greta. 

c, Upper Marine Beds-with marine animals. 

It is in these marine beds that Mr. R. D. Oldham (see No. 59) dis- 
covered striated pebbles in those peculiar conglomeratic beds, the accumulation 
of which cannot be accounted for except by the action of ice floating in largo 
masses. These conglomeratic beds are then strictly comparable with those of 
Bacchus Marsh (to be mentioned hereafter), and not, as hitherto supposed by 
me, the conglomerates at the base of the Hawkesbury rocks. 

I have also under No. 59 quoted Mr. Wilkinson's letter, dated Sydney, 
29th September, 18S6, where reference is made to the above discovery. 

* This is quoted fi-om Arowa, but it appeal's doubtful whether it ro.illy occurs there with Bhacoj/tui 
tna'qnilalcra - Otoj^cnn ocata^ M'Coy. 
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The marine animals of these strata were described hy Prof, de Koninck 
in his work quoted above (No. 39), and it was shown that the greater part of 
the fossils indicated an Upper Carboniferous age. The age of the included 
plant beds and coal measures is therefore lixcvl by the age of the underlying 
and overlying marine beds, notwithstanding the occurrence there of various 
species of Glossoptans and NoygerathiopsiSy which are hereafter very numerous 
in higher beds. Here, therefore, is the iii'st appearance of Glosaopteria in 
great numbers (abstracting the doubtful occurrence of Glosaopteria linearis at 
Arowa). Age — ^Middle and Upper Carboniferous. 

5. The Newcastle Beds, or Upper Goal Measures. 

By all authors, and especially by Mr. AV. B. Clarke himself, these 
tipper Coal Measures are distinctly placed above the Upper Marine beds, 
from which point of view also their age must be judged. The fossils they 
contain are to the greatest extent plant remains, but fish remains were also 
found, representing, however, only one species. 

The chief localities are: Newcastle, Blackman's Swamp, Bowenfels, 
Guntawang near Mudgee, Mulubimba,* lUawarra, WoUongong, &c.t 

Their fossils are — 

TJrosthenes aiistraHa^ Dana ; a heterocercal fish. Newcastle. 
Fhyllotheca auatraliSy Bgt. Newcastle (Mulubimba). 
VertebraHa australis^ M*Coy. Newcastle (Mulubimba) ; Bowenfels. 
Sphenopteris lobifoliay Morr. Newcastle (Mulubimba). 

alatoy Bgt. sp. Hawkesbury River ; Mulubimba. 

alatuy var. exilisy Morr. Newcastle basin. 

hastatay M'Coy. Mulubimba. 

germanay M*Coy. Mulubimba. 

plumoaoy M'Coy. Mulubimba. 

flexnosGy M^Coy. Mulubimba. 
Glossopieris Brownianay Bgt. Newcastle (Mulubimba) ; lUawarra ; 

Blackman's Swamp ; Bowenfels, &c. 
Glosaopteria linearis^ M'Coy. Newcastle ; WoUongoug ; Ulawarra. 

amplay Dana. Newcastle. 

reticulum^ Dana. Newcastle. 

elongatGy Dana. Newcastle. 

cordata, Dana. Ulawarra. 
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• Mr. Tenison -Woods, in his work on the Austmlinn Coal flora (Xo. 55), writes, p. 53, I think for the 
same locality, Mulimbula, although further in the text he also uses Mulubimha. 

t [The only loeality here mentioned witliin the I'pper Coal-measures, or Neweastle proup, is Keweastle 
itself, the aboriginal name of whieh was Mulumbimba. lilackmans Swamp, Bowenfels, Ulawarra, and Wollongong 
arc now believed by the Government (leologist to be localities of the Lower Coal Measures. The position of the 
Guntawang deposit is at present uncertain. — R. E., juu.j 
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Glo88opteris tteniopteroides, Feistm. Blackman's Swamp* 
„ Wilkinsoni, Feistm. Blackmail's Swamp. 

„ parallela^ Feistm. Bowenfels. 

„ densinervis, n. sp. Bowenfels. 

„ gangamopteroideSi n. sp. Bowenfels. 

„ spat hula tO'Cordat ay n. sp. Newcastle ; Bowenfels. 

Gangamqpteris angustifolia^ M'Coy. Guntawang, near Mudgee. 

„ Clarkeana^ Feistm. Bowenfels. 

Gangamopteri^i M'Coy ; no species named. Leaves of these genus 
were quoted by Mr. Clarke in his paper on the Oil-bearing 
Deposits of New South Wales (No. 25), from the Nattai River 
and from Reedy Creek. 
Caulopteris (?) Adamsi^ Feistm. Newcastle. 

Zengophijllitea elongatus, Morr. Mulubimba (probably a Podoza-' 
mites). Quoted only as doubtful from these rocks on account of 
Prof. J. D. Dana's identifying it with his Noggerathia elongata^ 
wliich, however, appears to be different. 
Noggerathiopsis spathulata^ Dana, sp. Illawarra. 

,5 media^ Dana, sp. Newcastle. 

Brachyphyllum australCj Feistm. 

Squamce (?) cycadearum vel (?) coniferarum. Newcastle. Age — 
Permian. 

e. Hawkesbury and Wianamatta Beds. — These beds overlie the New 
castle Coal Measures. By the Rev. Mr. Clarke these two sets were considered 
as quite distinct. From palacontological reasons it appeared to mo that these 
two groups, thougli in superposition, are very closely connected (See No. 43.).* 
Later on Mr. Tenison Woods tried to establish this close relation on strati- 
graphical grounds, and this to such a degree that he proposed to discontinue 
the name Wianamatta beds altogether (See No. 54.). In the most recent 
writings of Mr. Wilkinson, Prof. Stephens, Mr. Ratte, &c., the Wianamatta 
beds are, however, again spoken of as distinct in their position above the 
Hawkesbury rocks, and as such we must therefore consider them, but still 
maintaining the close palscontological connection of both. 

The age of these beds seems now to be pretty well settled. At first 
there is their geological position; they overlie the Newcastle beds, but which, 
as appears from some sections observed by Mr. Wilkinson and Prof. Stephens 




therefore, that although Mr. Clarke acknowledged a partial physical break between the two groups of beds, he 
still regarded them as palzeontologically united. — R. £., Jnb.] 
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^e No. G7, p. 1114), were denuded before the commencement of the depo- 
sition of the Ilawkesbuiy rocks, so that an interval of somp length is here 
indicated. But the fossils also combine with tlic above relations to show that 
the age of the Hawkesbury-Wianamatta beds is more recent than that of the 
Newcastle Coal Measures ; I refer here especially to the papers under Nos. 
64, 65, 66, 67, 68, 69, and 70. 

In his last work in 1878 (No. 38), Mr. Clarke treated of the 
Hawkesbury-Wianamatta beds under the heading " Mesozoic or Secondary 
Pormations" (pp. 68-73), while in Appendix XVIII (p. 155) he calls them 
" Supra-carboniferous." 

Taking all the present evidence into due consideration, there can, I 
think, be no reasonable objection against their being considered to belong to 
the Mesozoic Period. 

The fossils of both these groups arc : — 



LahyriniTiodont fossil (MastoJonsau- 

Lahtfrinlhodont (?) remains, Stephcm 

Platyceps JFi7A7«*on/, Stephens 

PaliTonisciis an fipodeus, E j^ert 

Cleillirolepia granulatus, Egert 



Hawkcsbury. 



AVianamatta. 



Mi/riolepis ClarJcei^ Egert 

JPhyllotheca Hooker i, M*Coy 

„ concinna, T. -W ooda 

Splicnopieris crebra, T.-Woods 

,, ylossaphylla, T.- Woods... 
NipuropierM austral is, T.- Woods 



TMnrifeldia odonfoptfiroidex, ISrorr., sp. 

„ media, T. -Woods 

OUichenia diihia, Eeistm. 

Odontoperis micropJii/lIa, M* Coy 

Pecopieris fenu (folia, M*Coy 

Alethopterig ami rails, Morr., sp 



Cockatoo Island, Port Jackson. 



Goaford, Brisbane Water. 

Gk)sford, Brisbane Water 

Gosford, Brisbane Water ; Cockatoo 

Island. 
Cockatoo Island. 



i» 



Currant, T.-Woods 

Merianopteris major, Eeistm 

Macrotceniopteris icianamattos, Feistm. 

Cycadopteris (?) scolopendrina, Eatte. 
Jeanpaulia pohnata, Eatte. 

Podosamites distans, Preal 

WalcMa Milneana, T.-Woods 



Sugarloaf Hill. 
Talbragar Eiver. 
Talbragar Mines, near Dnbbo. 
Gravel of the Bell Eiver, near Wel- 
lington. 

Mount Victoria 

Diibbo. 



Bowral. 
Parramatta. 



Clarke's Ilill, near 
Cobbity. 



«> 



» 



Quoted by Tenison Woods (No. 54) 

Talbragar (T. W^oods, No. 51). 
Talbragar liiver. 

Mt. A^ictoria (according to Tenison 
Woods, No. 54). 



Woolloomooloo Bay 
Talbragar Eiver. 



Clarke's Hill. 



»» 



Quoted by Tenison 
Woods (No. 51). 



Kenny's Hill. 



South Creek. 



Age — ^Mcsozoic-Triassic, and perhaps partly Lower Jurassic, 



k 
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7. Clarence Eiver Series. — These are described by Mr. C. S. Wilkinson^ 
(No. 28), as follows :— 

" In the northern district of the Colony, on the Clarence River, occurs 
a series of coal-bearing shales, conglomerates, and sandstones, containing 
fossil plants allied to Tceniopleris and Fecopteris, supposed to be of Mesozoic 
age. These beds have been described as being a long way above the New- 
castle Glossopteris beds, and to have little in common with them. They 
belong to a different series which may eventually be collated with the Mesozoic 
coal strata of Victoria.* 



This appears from the fossils to be really the case. From specimens 
which Mr. Clarke had sent me I could determine the following fossils : — 

Tccniopteris Daintreei, M*Coy (the true species as described by 

M'Coy). Southgate, Clarence River. 
Alethopteris aust rails y Morris. Southgate, Clarence River. 

It appears that these represent the Carbonaceous or higher Mesozoic 
beds of Queensland and Victoria. Age — Mesozoic-Jurassic. 

Tabular view of the formations with plants in New South Wales 
compared with those in Europe : — 



Australia : New South Wales. 



Europe. 



1. Clarence Eiver Series. 

2. Wianamatta-TIawkesbury beds (conglomerates 

in the latter). 

3. Newcastle or Upper Coal Measures (Crlossop- 

teris beds). 

4. Series of Marine beds : — 

(rt) Upper Marine beds. 
(h) Lower Coal Measures. 
{c) Lower Marine beds. 
(Conglomerates, showing glacial action.) 

5. Lepidodendron beds. 

6. Goonoo Goouoo beds. 



Mesozoic: Jurassic. 

Mesozoic : Lower Jura and Trias. 



1 



.pi . C Permian : Upper and Middle 
^ X aia^ozoic ^ /~i i * f 

i C arbonilerous. 



■ 

J 



Palajozoic : Lower Carboniferous. 
Palajozoic: Devonian. 



* [During a recent examination (in April, 1889) of the Clarence Rivor District, I discovered that its coal- 
1)earing series, containing TaniioptrriH and Ahthojtterin aujitraiis^ is overlaid by beds of sandstone about 400 feet 
thick, identical with the Huwkesbury fonnation, which latter has been linally determined, upon the evidence 
of its fossil fauna, Labyrinthodons, Paht'oniartiM, <t'r., to be of Triassic age. (Sec (Marke's ** Sedimentary 
Fonnations, N. S. Wales," 4th edition, p. 69.) It is not improbable, therefore, that the Victorian ** Carbonaceous 
Series," which, on account of their characteristic fossils T(tn'ioi>terU DahUreei and Aiefhojtteria aiiHiralis, have 
hitherto been considered of Jurassic age, may bo the cc[uivalents of the Clarence Scries as here suggested by 
Professor Feistmantel, and may also possibly be of Triassic age.— C.S.W.] 
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VICTOEU 

» 

In Victoria the series of plant-bearing beds is not as complete and so 
rich in fossils as in New South Wales, thougli there are, on the othet hand, 
enough interesting relations, especially with regard to the correlation of the 
various beds in the provinces. 

I shall at first quote the necessary literature, so as to be able to con- 
struct properly the sequence of the strata. 



Literary Review. 

(1.) I860. Selwyn (A. E. C.) Notes on the Geology of Victoria, (i^iari, Jmm. OeoJ, Soc, 

Vol XVI, pp. 145, <f-c. 

We read respecting the coal-beds (p. 147) : — " I have not yet been able 
to obtain more satisfactory evidence respecting the probable age of our coal- 
bearing rocks ; if the mass of them be Oolitic there are certainly others in 
tlie eastern districts of the Colony which contain true Carboniferous plants." 

(2.) 1862. M^Coy (Prof. F.) Notes on the Ancient and Becent Natural History of Victoria. 

Ann. Mag. Nat. Hut, Vol, IX, 'Srd Ser.,pp. 137-150. 

This paper contains a discussion of the various rock groups in Victoria. 
From the Upper Palaeozoic strata he mentions a Lepidodendron^ which 
sufficiently establishes the Palaeozoic character of these beds. 

(3.) 1868. M^Coy (Prof. P.) Palaeontology of Victoria. Ann. Mag. Naf. nht., Vui xx, pp, 

109-202. 

The coal-bearing rocks of Victoria arc here described as Mesozoic ; 
but in Gippsland, on the Avon River, where Lepidodendronvifx^ fqund, there 
the older coal formation may be represented. 

(4.) 1866. Selwyn (A. B. C.) and XJhich (0. H. P.) Notes on the Physical Oeography 

and HineralOgy of Victora. international Hxhihithn Essays, ISfiG. Sro. Melbourne, 186f». 

There is a clear distinction made between certain beds of the Bacchus 
Marsh Series (with ferns) and those on the Avon River with Zepidodendr on. 
Selwyn writes (p. 16) : — " Mount Ta mho, Avon River (Gippsland), Mansfield, 
and Bacchus Marsh are the only localities where fossil plants have yet been 
found ; and in two only of these, Avon River and Bacchus Marsh, are the 
specimens sufficiently perfect to be clearly identified; from the former 
Lepidodendron, and from the latter Cyclopteris, or Gangamopteris longifolius 
(M*Coy) — the former certainly palaeozoic, and the latter probably triassic or 
lower mesozoic." Selwyn also describes, from several localities, a peculiar 
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conglomerate, which by its characters strongly reminds us of a similar one in 
theTalchir Group in India. He writes (p. 15) : — " In several of the localities 
alcove enumerated thick masses of conglomerate are associated with the sand- 
stone. They occur generally towards the base of the series, and are composed 
of a very irregular aggregation of rounded pebbles and occasionally angular 
or suhangular fragments of all sizes of granite, greenstone, or diorite, various 
porphyries, hard slate, gritty-sandstone, grey quartz-rock, and quartz. These 
pebbles or fragments are embedded either in a soft sometimes earthy mass, 
showing little or no trace of stratification as at Darley, near Bacchus Marsh, 
&c.'' He writes further (p. 16) : — '" The character of the conglomerate beds 
before mentioned, near Darley and on the Wild Duck Creek, is such as almost 
t.o preclude the supposition of their being due to purely aqueous transport 
and deposition. It is, however, very suggestive of the results likely to be 
produced by marine glacial transport ; and the mixture of coarse and fine, 
angular and waterworn material, much of which has clearly been derived 
from distant sources, would also favour this supposition. Grooved or ice- 
scratched pebbles or rock fragments have, however, not yet been observed." 

In the table of formations, which we find at the end of the above 
work, the Bacchus Marsh beds are placed between Permian and Trias. So 
much appears at least certain, that they are higher than the Avon Sandstones 
with the Lepidodendron^ tliat they contain a peculiar conglomerate and leaves 
of the genus Gangamopteris, M'Coy. Besides the above, Upper Mesozoic 
beds are also described. 

(5.) 1866. Daintree (S.) Report on ths Oeology of the District of Ballan. Tcap, Melbourne, 

186G. (Oovernment Prinler.) 

Also in this Report we find similarly, as in the preceding work, the 
description of a peculiar conglomerate. 

(6.) 1874-7 5. M^Coy (Prof. F.) Frodromns of the PalaBontolugy of Victoria. Decad€9 1 and 

11. R, 8po. Melbourne, 1874-1875. (Government Prinler). 

Prof. M'Coy described and illustrated in these two volumes the follow- 
ing fossil plants, from — 

{a) Palaeozoic rocks, below the Carbonaceous (apparently Lower 
Carboniferous) : — 

Lepidodendron australCy M*Coy. Avon River, Gippsland. 
(i) Lower Mesozoic beds : — 

Gangamopteris angustifolia, M^Coj/y^^ , ,r , ^ , 

nil njTci-i /Bacchus Marsh Sandstone, 

,,. „,^ \ Bacchus Marsh. 

ooltqiiay M^Qoyy ) 
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(a) Upper Mesozoic beds (Carbonaceous) : — 

Alelliopteria australiSj Morr. Bellarinc; Barrabool Ilills. 
Tceniopteria Dainireei, M'Coy. Capo Patcrson; Barrabool 

Hills ; Wannon River, 
JPodozamites {Zamitea) Barkleyi^ M*Coy, •\ 

„ „ ellipticus^ M^Coy, > Bellarine. 

Zamites longiJolitiSy M*Coy, ) 

(7.) 1874. Howitt (A. W.) Notes on the Goology of part of the Hitchell Biver Diyisioii of 

the Oippsland Mining District. Report of Projret*, Ocol, Survey Victoria^ No. Ily pp, 69, ei teq. 

In this paper are important indications about the Iguana Creek beds 
and the Avon Sandstone. In the Appendix (p. 72) the Iguana Creek beds 
are described as " JSase of Carboniferous^ or top of Devonian passage beds J* 
Also a report of Prof. M'Coy, on a collection of fossils from Iguana Creek, is 
communicated (p. 72) : — '* I have examined the whole of the plants in tlio 
rocks from the Iguana Creek, and can recommend that the rocks be coloured 
as Upper Devonian." Then the fossils are named — ArchcBopteris Howitti ; 
Ancimites iguanensis and Cordaites aiistralis (p. 73). He added: — "The 
collocation of these genera is characteristic of the Upper Devonian, combined 
M'ith the absence of types, characteristic of the other formations." 

Mr. Howitt adds : — '* It seems most advisable, in the present state of 
information, as suggested to me by Prof. M^Coy, that the term Upper 
Devonian should be restricted to the immediate locality of the plant beds of 
Iguana Creek, while the remainder of the great group of strata, heretofore 
known as the Avon Sandstones, should be . . • regarded as Carboniferous." 

(8.) 1876. MToy (Prof. P) Prodromns of the Palaeontology of Victoria. Decade iv. n. sro, 

Melbourne, 1876. {Government Printer.) 

Contains descriptions and illustrations of fossil plants from the Upper 
Devonian beds of the Iguana Creek, Mitchell lliver, Gippsland, mentioned 
in the previous paper by Mr. Howitt (No. 7). 

(9.) 1876. Smyth (B. B.) Report of Progress, Geological Snrvey of Victoria, 1876, 

No. Ill, It. Svo, Melbourney 1876. {Oovernment Printer.) 

The contents of this Report are already communicated, under " New 
South Wales, No. 32.'' 

(10.) 1878. Howitt !(A. W-) Notes on the Devonian Rocks of North Gippsland. Report of 

Progress^ Gcol. Survey Victoria , 1876, No. 7", pp. 117, et »cq. 

In this paper (p. 128) the Devonian rocks of North Gippsland are 



5,750 feet. 
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divided into three parts, and provisional estimates of each arc given. The 
classification is the following : — 

Upper Devonian — "^ 
Iguana Creek beds: Sedimentary forma- 
tions with plant remains 

Snowy Bluff beds : Contemporaneous f el- 
sites and basalts ^ 

Middle Devonian — 

Upper Buchan beds : Marine fossiliferous 

limestones = 400 to 500 „ 

Lower Buchan beds : Calcareous tufas, 

felsite tufas, breccias, &c =750 to 1,000 „ 

Lower Devonian (?) — 

Snowy River porphyries: Felsite ash, 
agglomerates, massive felsites, &c = 2,000 „ 

(11.) 1879. Howitt (A. W.) Notes on the Physical Geography and Geology of North 

Gippslaud, Victoria. Quart. Joum. Oeol, Soc^ Vol. XXXV^ pp. 1-il. 

This contains a detailed description of the district mentioned. 
(12.) 1884. Murray (S. A. F.) Bacchus Harsh District. Geological Surveyor's Report 

Iteport of Progress, Geol, Survey, Victoria, Xo, VII, pp, 51-56. 

The Bacchus Marsh beds are spoken of thus : — ** Planking the extre- 
mity of the Silurian ranges of the Lerderderg, and extending from westward 
of the Werribee gorge to the lower portion of Goodman's Creek, are thick- 
bedded sandstones, shales, and mudstone conglomerates, classed On the 
geological maps as Upper Palaeozoic, but regarded by Prof. M'Coy, on the 
evidence of the few fossil plant impressions found in them, as of Triassic or 
Lower Mesozoic aspect. These fossils consist of several species cf Ganga^ 
mop^teris^ and are of the fern family. They are figured and described in 
Professor McCoy's Prodromus of Victorian Paiceontologyj Decade No. II.'* 

(13.) 1884. Murray (E. A. F.) The Carbonaceous Rocks of Victoria. ^oH of Progress, 

Geol. Survey Victoria, So, VII, pp. 78, et seq. 

The Carbonaceous rocks of Victoria are stated to be unmistakably 
referable to the Mesozoic Era, and with tolerable certainty to the Oolitic or 
Jurassic (Middle Mesozoic) Epoch, excepting the Bacchus Marsh Sandstones, 
whose fossil plant* impressions present a Triassic or Lower Mesozoic aspect. 

* I must state that the fossils alone, being of the genus Gaiujamo)tt('rv<, would not be able to decide this 
age. It was only by the similarity of conglomeratic beds, in the Ifawkesbury rocks and in the Talchirs in 
India, that these three were correlated ; and as I thought that the Talchir-Karharbari present a Triassic aspect, 
I assumed it for the Bacchus Marsli beds also. 
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,Oii page 79 there is given a comparative table of the various strata in 
Victoria with those of New South Wales with regard to the European standard 
of stratigraphical sequence. 

About the Bacchus Marsh Sandstones we find, j). 79, the following : — 
*'In Mr. E;. A. C. Selwy n's work of 18(>6 the Bacchus Marsh sandstones are 
classified as tapper Palaeozoic, though the opinion is expressed that they 
may be younger than the Upper Paheozoic rocks at the Avon.* The Bacchus 
Marsh sandstones, however, contain fossil plant impressions, which Prof. 
M'Coy regards as of a Triassic or Lower Mesozoic type, and they may there- 
fore be justifiably separated from those of the Avon and Iguana Creek in 
Gippsland, whose fossil flora is distinctly Palaeozoic. At the same time the 
characteristic fossil phints of the Bacchus Marsh group have not been found 
in the rocks of the other Victorian Mesozoic areas, nor have the fossils 
common in all the latter been found in the former, and on tliis account the 
Bacchus Marsh sandstones are treated as representing a group distinct from 
the other Mesozoic rocks of the Colony."' 

(14.) 1886. Langtree (C. W.) and Murray (B. A. F.) Geological Collection- Specimens 

of Rocks, ftc. Catalogue of Exhibits in the Victorian Courts Colonial and Indian Exhibition, Londoni 
1886. i>p. 151, et seq. 

(15.) 1879. Peistmantel (Dr. 0.) The Flora of the Talchir-Zarharbaxi Beds. Fossil Flora of 

the Oondwdna System, Vol. Ill, Part 1. Palaontologia Indica, Ser. XII 

I wrote as follows (p. 31) : — " "We have now to examine if there is in 
Australia perhaps another formation which could be better compared with 
these Talchir-Karharbari beds, or at least as well as the Newcastle beds. In 
Victoria there is a series of beds, called Bacchus Marsh sandstone, which 
contains no other fossils but Gangamopteris ; there are three species described, 
of which Gangamopteris obliqua is the most common, and Gangamopteris 
spathulata rare, while G. angiistifolia is frequent; all these are represented 
in the Talchir-Karharbari beds, where Ganga?nopteris also is the characteristic 
fossil, i.e.y G. obliqaa by G. cyclopteroideSy G. spathulata by G. major, and 
G. angustifolia by the same form." 

" It seems, therefore, that the most natural term of comparison for our 
Talchir-Karharbdri beds would be the Bacchus-Marsh sandstones ; the age of 
these strata, however, is not quite clear ; but so much appears certain that 
they are not older than the Newcastle beds (upper coal-measures) of which 
they may partly be the representatives." 

* If here is meant the work ** Notes on the Phybiciil (icogi-aphy, (leology, &c., l)y Selwyn and Uhich," 
then the above Btatcmeut is not quite eonect. Sclwyn, it is true, speaks of the Jiacehus Marsh sandstones under 
the heading of Upper Paleozoic, but distinctly says, on p. 10, that they are probably Triassic or Lower Mesozoic. 
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Again (p. 32) : — ** If we assume as an extreme probability that the 
Bacchus-Marsh sandstones are representatives of the Newcastle beds, and 
both, therefore, the nearest representatives of the Talchir-Karharbdri horizon, 
it would appear to me that the peculiar plant forms (Phyllotheca, Vertebraria, 
and Glossopteris) of the Damuda flora • . . . might be considered as a 
repetition, or reappearance, of these forms of the ** Newcastle beds flora." 

Tlie above correlation was, as is noAV firmly established, quite correct, 
and it was only tlie subsequent discovery of a peculiar conglomerate in the 
Hawkesbury beds (see under New South Wales, No. 47) which induced me 
to correlate the same with the Bacchus Marsh conglomerate and with the 
group itself, and consequently also with the Talchir-Karharbdri beds (compare 
New South Wales, No. 48) . But quite recent discoveries have re-established 
my former correlations. 

(16.) 1886. Oldham (B. D.). Hemorandnm on the Correlation of the Indian and Australian 

Coal-bearing Beds. Secords Geol. Surtey, Indioy Vol. XIX, Pi. 1, pp. 39, ^'c. 

Mr. Oldham writes (p. 41) : — " It is unfortunate for our present pur- 
poses that none of the sub-divisions of the Gondwana series in India can be 
definitely and directly correlated with any of those of the carbonaceous series 
as exhibited in the Newcastle section, where their relative position is clear 
and free from doubt. But in Victoria there are some beds containing 
GangamoptcriSy known as Bacchus Marsh beds, which seem to be the equiva- 
lents of the Talchirs. . • • . But their palaeontology is not the only 
connection between the two, for, like the Talchirs, the Bacchus Marsh 
beds contain abundant evidence of the action of floating ice." 

And further is said : — " It is impossible to account for the formation 
of such beds as these, except by the agency of floating ice in large masses, 
and as both the Talchirs and the Bacchus Marsh beds show that when they 
wore deposited the climate was much more severe than that now prevalent, 
wc may take this as indicating that during their deposition there was a wide- 
spread glacial epoch corresponding to that which is known to have occurred 
in post-tertiary times. This consideration, whatever weight might be attached 
to it, if stood by itself, may certainly be said to corroborate the fossil evidence, 
and we may consequently take it as certain that the Talchir and Bacchus 
Marsh beds are the representatives of each other." 

On page 46 Mr. Oldham writes : — " Seeing, then, that the palaGontology 
and stratigraphy of the beds so far from contradicting the conclusion derived 
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from the evidence of glacial conditions, are either neutral or support it, we 
may conclude that the carboniferous marine beds of New Soutli Wales* are 
the most probable equivalents of the Bacchus Marsh beds of Victoria, and 
hence of the Talchir beds of India." 

(17.) 1886. Oldham (B. D.)* Hom^tai^ and Contemporaneity, ftc. Geological Magazine, 1886. 

Bee. Ill, Vol. Ill, p.p. 298-300. 

(18.) 1887. Feistmantel (Dr. 0.). iJber die pflanzen-nnd Eohlenfuhrenden Schichten in 
Indien (besiehniigB u, Asien) Afrika nnd Anstralien, ftc. susunggb. Konigl, lahm. Oeseihvh, 

Wvtsenteh., 1887, pp. 1-102. 

The necessary notes refemng to Victoria are on pp. 55-59. 

In a supplement to the above I have shown how the most recent 
discoveries establish a correlation of a certain conglomerate bed in the Salt 
Range in India, which is of Upper Carboniferous age, with the Talchir Con- 
glomerate and, consequently, also with the analogous beds in Victoria and 
New South Wales. 

Besides the above, also, my other various works on the Indian 
Gondwana flora, and those previously published on the Australian flora, 
should be referred to here, because they also contain notes on Victoria ; they 
were quoted under the heading ** New South Wales," under Nos. 41, 43, 48^ 
49, 71. Also the various papers of Tenison Woods. 



Summaiy Review of the Plant-bcaiing Strata in Victoria 

and their Age. 

The various strata containing fossil plants will, from the foregoing 
literature, show in ascending order the following sequence, when at the same 
time their fossils will be enumerated, and when also the necessary remarks 
about their age and correlation will be made. I begin with the Devonian 
rocks : — 

1. Iguana Creek Beds, Gippsland. — From these Prof. M^Coy (Prodr. 
Pal. Vict., Dec. IV) described the following fossils : — 
Archceopteris Hoicitti, M*Coy, '^ 

Sphenoptons iguanensis^ M*Coy, > Olive flags of Iguana Creek. 
Cordaites auatralis^ M*Coy, ) 

Age — Upper Devonian. 

* [There are two marine groups in the Permo-Carboniferous Series of New South VV^ales. It is presumed 
that Mr. Olilham liere refers to the upper, but this could liardly be gathered from so very vague a statement as 
the above. — R.E., jnr.] 
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2. Avon Sandstone, Gippsland. — According to the description these 
beds are higher than the Iguana Creek beds. From these sandstones Prof. 
M^Coy (Prodr. Pal. Vict. Dec. I, p. 37-39, PL IX) described :— 

Lepidodendron ausfrale, M'Coy. Avon River, 5 miles above Bushy 
Park, Gii)psland. Age — Lower Carboniferous. 

There is no doubt that this group is to be correlated with the Lepido- 
dendron beds at Smith's Creek, near Stroud, in New South Wales, which are 
also of Lower Carboniferous age, so that the Iguana Creek beds, as of Upper 
Devonian ago, will have to be correlated with the Goonoo Goonoo beds in 
New South Wales. 

3. Conglomerates of the Bacchus Marsh Beds, showing signs of glacial 
action during their deposition. According to the recent discoveries they are 
to be correlated with the marine beds below the NcAvcastlc or Upper Coal 
Measures in New South Wales. (See R. D. Oldham, No. 16.) 

Age — Upper Carboniferous. 

4. Bacchus Marsh Sandstones. — These beds will naturally represent 
the beds next above the marine beds in New South Wales, and these are the 
Newcastle or Upper Coal Measures. This was my original correlation before 
I had notice of the conglomerate bed in the Hawkesbury rocks. I may in 
this respect refer to my " Palaeozoische und mcsozoische Plora des ostlichen 
Australiens," 1878 (pp. 99-101). 

From these beds Prof. M*Coy (Prodr. Pal. Vict., Dec. II) described 
the following fossils : — 

"^ ^ •^.^ r, ' ,^ '^') Bacchus Marsh Sandstones, 

„ spathulata^ M*Cov, y xr. i . 

7 7- nT.n \ Victoria. 

„ obhqua, M'Coy, ; 

Age — Permian. 

6. Carbonaceous or Upper Mesozoic Beds.— The chief districts are^ — 
Coleraine, on the Wannon River ; Cape Otway, with the Barrabool Hills ; 
Western Port ; Cape Paterson ; Bellarine, near Geelong. 

Prof. M'Coy (Prodr. Pal. Vict. Dec. I and II) described the following 
fossils : — 

Alethopteris anstrcdiSy M^Coy. Bellarine; Barrabool Uills. 
Tceniopteris Daintreei^ M'Coy. Cape Paterson; Barrabool Ilills; 
Wannon River. 

lla H 
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Fodozamites (ZamiteaJ Bavklyi^ M*Coy, Bellarinc. 

„ ellipticus, M*Coy. Bellarinc. 

longifoliusy M*Coy, Bellarin'). 



99 

99 99 



Besides these there is quoted a Fhyllothecay as, P. cmstralisy M'Coy 
(Report of Progi-ess, Geol. Survey Victoria, 1874, p. 2i; Ibid 1570, p. GO), 
from Cape Paterson. 

These beds arc to be correlated with the Clarence River beds in New 
South Wales, and with similar deposits (Carbonaceous-Upper Mesozoic) in 
Queensland and Tasmania. 

A(/e — Me^ozoic-Jurassic. 



QUEENSLAND. 

The literary sources consist at first of several local Reports, and then 
of papers of more general contents, wherein the latter were made use of, or 
where new observations were recorded. I shall quote several of the Reports 

first- 
Literary Review. 

(1.) 1868. Aplin (C. FOyly H.) Report on the Geological and Hining Features of the 

Oympie Gh)ld-field. F'cap. JirUhane, 1858. {Government Printer.) 

(2.) 1870. Aplin ((C. D'Oyly H.) Report on the Oeological and Hineralogical Features of 
a part of the South and North portions of the Burnett District. F'caiJ, Brisbane, 1870. 

{Ooccrnment Printer.) 

(3.) 1870. Daintree (R.) Progress Report of the Ro3khampton Mining District. F'cap. 

BrishanCf 1870. {Oovernmrnt Printer.) 

(4.) 1876. Oregory (Hon. A. C.) Report on the Coal Deposits of the West Horeton and 

Darling Downs Districts. F'cap. Brisbane, 1876. {Oovemment Printer.) 

(5.) 1879. Jack (R. L.) Report on the Geology and Mineral Resources of the Charters 

Towers Gold-field. F*cap. Brisbane, 1879. {Government Printer.) 

(6.) 1879. Nicholson (H. A.) and Etheridge (R., jun.) Dsscription of Fossils from the 

Burdekin and Fanning River Limestones, ftC. Annals and Magaz. of Natural History, September 
and October, 1879 ; and Proceedings of the R. Physical Society of Edinburgh for 1880.* 

(7.) 1879. Jack (R. L.) Report on the Bowen River Coal-field. F'cap. Brisbane, 1879. (Govern- 

ment Printer,) 

(8.) 1882. Jack (R. L.) Report on the Little River Coal-field, near Cooktown. F.'cap. Brisbane, 

1882. (Government Printer.) 

• Two papers arc here mixed up. The first is, Nicholson (Prof. H. A.) and Ethcridge (R., jun.)— Descrip- 
ion of Palipozoic Corals from Northern Queensland. — Ann. Mag, Nat, Hist., 1870, IV, pp. 21G and 2G5. The 
econd is, Etheridgo (R., jun.) — On a Collection of Fossils from the Bowen River Coal-field, and the Limestone of 
he Fanning River, North Queensland.— Proc. R. Phys. Soc. Edinburgh, 1880, V, pp. 203-328. (R. E., jun.) 
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(9.) 1885. Bands (W. H.) Report on the Gold-fields of Raglan, CaUiope, Hilton, ajid Cania, 

in the Port Curtis District, &C. F'cap, Brisbane, 1885. (Government Printer.) 

(10.) 1872. Daintree (E.) Notes on the Geology of the Colony of ftueensland. With an 
Appendix containing Descriptions of the Fossils, by R. Etheridge, F.R.S., ftc, and W. 

Carmthers, F.R.S., &C. Quarf. Journ. Oeol. Soc, Vol. XXVIII, pp. 271-356, Plates IX-XXVIL 

This is a most complete description of tlie geological features of the 
province. I sliall only refer to those formations which contain plants 
analogous to those from the previous provinces. 

About the Carbonaceous beds we read (p. 283) : — " Up to the present 
time, within all the area marked on tlie map as occupied by Carbonaceous 
Mesozoic strata, only the Maryborough beds have yielded fossil remains 
other than plants. On tributaries of the Condamine, Brisbane, and Mary 
Rivers, where numerous coal seams are known to exist, several of which 
have been and are now being worked, these plant remains are of the same 
character." 

A suite of the Tivoli coal mine fossils were found by Mr. Carruthers, to 
consist of — 

JPecopteria DaintreeL^ Schizoptena elongata.\ 

„ odontopteroides. Tcenioptei^ Daintreei. 

Cardiocarpmn australe. „ gracilia.X 

Cyclopteris cuneata. ., australis.X 

Tlie Palaeozoic follows next. AVe find written (p. 285) : — " Carboui- 
feroiis, — ^Whilst the affinities of the southern coal-field of Queensland are 
Mesozoic, a northern field, of even larger extent, has a distinct fauna, more 
resembling the Palaeozoic Carboniferous of Europe." 

" In the upper portion of the series the organic remains are chiefly 
confined to plants, the most abundant of which is GlossopteriSy imbedded 
with less numerous specimens of Fecopteris, Sphenopteris^ &c." 



" In the lower strata, ProducUy Spiriferce^ &c., of true Carboniferous 
age, are found associated with the above flora, though the plants arc very 
sparingly represented and in very imperfect forms." 

" The Dawson, Comet, M^Kenzie, Isaacs, and Bowen Rivers drain this 
Carboniferous area." 

• There is notliing montioncd of this plant further on, amongst the described species. 

t This is further on describetl as Sphenopieris. 

t Also these two species are not found again amongst the described ones. 
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About the marine fossils there is said (p. 286) : — " The whole of these 
forms agree with those found in the Hunter-river series of New South 
Wales, whieh there, as in Queensland, are found at the base of the great 
Palaeozoic coal-group of that Colony." There is also given a section of the 
lowest observed Coal Measures near Nebo crossing, at the Bowen E/iver, and 
the following said about it : — " The marine beds are generally argillaceous 
limestones, often very ferruginous, whilst tlie upper beds are coarse grits and 
sandstones, with interstratified shales. In these tlie impressions of Glossop" 
teria are very common, and sometimes beautifully preserved; but I have 
never been able to find the fauna and flora unmistakably represented in the 
same bed." 

Mr. Daintree continues (p. 288) : — " In fact, throughout Australia, as 
far as observation has yet extended, Glossopteris is confined to the older coal- 
measures of which the Producti and Spiviferce, above described, are the 
marine representatives. In Tasmania, New South Wales, and Queensland, at 
least, this holds good; and where Glossopteris occurs the associated marine 
fauna is always of Palaeozoic type.'' 

" In the Tseniopteris coaUmeasures of VictoHa^ llichnwnd River , New 
South WaleSy and the Southern coal-field of Queensland no Glossopteris has 
yet been found, and the Froductus- and Spirifera-heds are also absent. It 
would seem, therefore, that, apart from the presence of a distinguisliimj 
fauna, Tceniopteris may be taken as evidence of the Mesozoic, and Glossop- 
teris of the Palaeozoic coal-formations of Australia."* 

Devonian. — ^We find the description of the Devonian as follows (p. 288) : 
— " Lithologically this very extensive development of Palaeozoic rocks agrees 
with the * Devonian' system of England; and the palaeontological evidence is 
confirmatory of the same idea. In the higher members of this group, which, 
from their general analogy to the English group of that name, we will term 
Devonian, specimens of fossil plants are abundantly met with. W. Carruthers, 
Esq., E.U.S., has described and named those from three widely separated 
localities — ^Mount Wyatt,t Canoona,$ and Broken River, § — and refers them 

• This may hold good for Australia, although, even from Mr. Daintree's own description (see abore), it 
appears clear that G/o#*o/?^<?m prevails in the higher beds of the, what he calls, older coal formation; but in 
India there occurs TtBniopteris tkiidi Macrotanfopteris in the O I ossapier is beds (Damuda), while Olossopteris reaches 
up beyond the Kajmahal beds, in which various Taniopierida are numerous. 

t At 147-148** Long. E. and 21° Lat. S. 

X At 150-151** Long. E. and 23 Lat. S. 

§ An affluent of the Bowen River, south of Bowen. [The above passage in Mr. Daintree's Memoir throws no 
light on the exact position of this locality. It may be either the river mentioned by Dr. Feistmantel in this foot- 
note, or the better known Broken Kiver, a tributary of the Clarke River, itself a branch of the Burdekin River. — 
R. E., jun.] 
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all to one fomi, Leptophlceum rhombictimy* previously described by Dawson 
as occurring in the Upper Devonian scries of Canada." 

" At Mount Wyatt the plant-beds are interstratificd with strata con- 
taining SpirlferSy &c." 

(11.) 1878-79. Feistmantel (Dr. 0.) Falaeozoische nnd mesozoische Flora des ostlichen 

Anstraliens. Pdl<eontographica, Castel, 1878-79. 

In the second (supiDlemental) part of the al)ove work I quoted (p. 174), 
in the comparative tables of the formations in several of the Australian pro- 
vinces, those from Queensland, according to Mr. Daintree's work. 

(12.) 1880. Feistmantel (Dr. 0.) Notes on the Fossil Flora of Eastern Australia and 

Tasmania. Joum. and Proc. Eotf. Soc. N.S,W., 1880, VoL XI T, p. 103. 

The sequence of formations in Queensland is also there quoted 
according to the mentioned work of Daintree, with descriptions of the plants 
by Mr. Carruthers. 

(13.) 1882-83. Tenison Woods (Bev. J. E.) A FossU Plant Formation in Central aueens- 

land. Joum. and Proc. Roy. Soc, N.S.W., 1883, Vol. AT/, pp. 179, ei seq.. Pit. XI, XII. 

This paper I consider of great importance, inasmuch as it records the 
occurrence in Queensland of a fossil flora, entirely representing tlie flora of 
the Lepidodendron beds of Smith's Creek near Stroud, and Port Stephens, 
in New South Wales. 

The fossils described and illustrated are : — 

Lepidodendron Feltheimianum, Sternberg ; also Kno^^ria state of the 

same. 
Cycloatigma anstrale^ Feistm., ^ 
Calamites radiatus^ Brgt., > Bobuntungen. 
Calamites varianSy Schloth., J 

(14.) 1883. Tenison Woods (Rev. J. E.) On the Fossil Flora of the Coal Deposits of 

Australia. Proc. Linn. Soc. N. S. Wales, 1883, Vol. VIII, Pt. 1. pp. 37-167, Plates 1-10 A. 

(15.) 1886. Clarke (A. W.) Occnrrence of Coal in ftneensland.t Catalogue of the MineraU 

exhibited in the Queensland Courts Colonial and Indian Exhibition of 188G ( Cat, Exhibits, Queensland 
Court, 1886), p. 134. 

This contains a brief notice of the various coal deposits, which are 
described as follows : The Ipswich Basin ; Southern Coal-fields ; Coal on the 
Plateau ; Northern Coal-fields. 

• Described hereafter as Lepidodendron nothum. 

t Mr. Clarke remarks that this is a resumS of a pamphlet on ** The Coal Resources of Queensland," by the 
Rev. J. E. Tenison Woods, F.G-.S., Ac, which, I am sorry to say, I could not procure. 
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(16.) 1888. Clarke (A. W.) Organic Semaiiu of aueensland. Loe. dt. (Cai. ExkUkHs, Qk»u. 

land Court), 1SS6, j>. 152. 

Here we find the description of the collection of Queensland fossils, 
which ''has been made by Mr. E. L. Jack, F.G.S., F.R.G.S., Government 
Geologist, supplemented by contributions from ^Fr. J. Smith, of Ilock- 
liampton, and 31r. W. TI. Rands, Assistant Government Geologist," and 
which was exhibited in the Queensland Comi: at the Colonial and Indian 
Exhibition, London, 1886. 



Summary Review of the Plant-bearing Strata in Queensland 

and their Age. 

From the foregoing literature and from my oa^ti comparisons I think 
the following sequence of strata will, perhaps, best answer the natural 
relations : — 

1. Mt Wyfttt Beds. — ^These agree entirely, in petrographical and 
palseontological respects, with the Goonoo Goonoo beds of New South Wales. 
They contain : — 

Lepidodendrofi fwthum, XJng. Mt. Wyatt ; Canoona ; Broken Eiver, 

&c. 
Cycloatigma, sp. (near C. kiltorkense). Mt. AVyatt. 

Prof. M'Coy was of opinion that the Lepidodendron of these beds 
might rather be identical with his L. australe from the Lower Carboniferous 
Avon Sandstones, but since the discoverv of the Lower Carboniferous flora 
in the sandstones of the Drummond Range at Bobuntungen, which is 
identical with that of the Smith's Creek beds in N. S. Wales, we have, I 
think, every right to suppose that the Mt. Wyatt beds occupy -towards those 
at Bobuntungen the same position as the Goonoo Goonoo do towards the 
Smith's Creek beds in New South Wales, or in other words that they arc 
older than Lower Carboniferous,* 

Age — Upper Devonian, or eventually transition beds between Devonian 
and Carboniferous. 

8. Drummond Bange Sandstones, Bobuntungen Beds.— These were 
first made known by Mr. Tenison Woods (see No. 13) . Their fossil remains 

* [So little if at present known of the relations of the Lepidodendron beds at Qoonoo Goonoo to those in 
the Strood district, that the order of succession here suggested must bo regarded as yerj proTisionaL B^, jun.] 




Bobuntungen. 
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are sufficient to show that these beds are to be correlated with those of Smith's 

Creek, near Stroud, and Port Stephens, in New South Wales. The fossils 

are : — 

Lepidodendron Vellheimianum, Stbg. ; also,' 

Knorria state of the same, 
Cyclostigma atcsfrale, Feistm., 
Calamiies radiatua, Brgt., 

5, varianSy Schloth., 

It would be interesting if further research would also prove the 
presence of various species of Rhacopteris in these beds in Queensland. 

Age — Lower Carboniferous. 

3. Coal Measures. — This series is, as mentioned in No. 16, divisible 
into three groups,* which, as I suppose, represent the Marine beds, together 
with the Newcastle beds in New South Wales, there being mentioned certain 
marine beds (Carboniferous) wherein Olossopteris is present (Lower Coal 
Measures), and also an upper or mainly fresh- water series where Olossopteris 
is in abundance (? — Newcastle beds). Of fossil plants there was, however, 
only mentioned : — 

Olossopteris Broioniana, Brgt. ; Bowen River Coal-field, 

Age — Middle and Upper Carboniferous and Permian. 

4. Carbonaceous Beds or Mesozoic Coal Beds. — These are, as already 
mentioned (under Nos. 10, 14, and 16) especially developed in the southern 
coal-fields near Maryborough, Brisbane, Ipswich, and Talgai on the Conda- 
mine Uiver. The following plant fossils are known : — 

Equisetum rotiferum, T.-W. Walloon Mine, near Ipswich. 
Phyllotheca carnosa^ T.-W. Walloon Mine, near Ipswich. 
Vertebraria ^quisefi, T.-W. Tivoli Mine, near Ipswich. 

„ totoarrensiSy T.-W. Rosewood, 24 miles west of Rock- 

hampton. 
Sphenopteris elongata, Carruthers. Tivoli Coal-mine, near Ipswich. 
„ fUymenophyllitesJ JBaileyana^ T.-W. Rosewood, near 

Ipswich. 

[• This subdivision was first given by Mr. R. L. Jack, in liis * 'Report on the Bowen River Coal-field," 
p. 3G. (F cap.— Brisbane, 1879.— Government Printer.)— R.E., jun.] 
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Sphenopteris CAnehnioides) flabellifolia^ T.-W. Burnett River. 

„ Jlabellifolia^ var. erecta, T.-W. Burnett Biver. 

Tnchtynianidea laxiim^ T.-W. Bosewood, near Ipswich. 

„ spinifolium^ T.-W. Bosewood, near Ipswich. 

Thinnfeldia odontopteroidea^ Morr., sp. Tivoli Mine, Ipswich; 

Bundamba, &c. 
Thhinfeldia odontopteroidesy var. falcata, T.-W. Bosewood, near 

Ipswich. 
Cyclopteris cunecUa^ Carruthers. Tivoli Mine, near Ipswich. 
Alethopteris ausiralisy Morr., sp. Ipswich ; Bundamba ; New Chum, 

Clifton Colliery ; Darling Downs, near Toowoomba. 
Alethopteris coficinna, T.-W. (?) Ipswich. 
Tceniopleris I>ai?itreeiy M'Coy. Talgai Diggings (the true form). 

„ Canmthersiy T.-W. Tivoli Mine, Ipswich ; Bosewood ; 

West Moreton. 
Angiopteridium ensis, Oldh., sp. Bosewood, near Ipswich. 
Sagenopteris rhoifoUo, Presl. Talgai, on the Condamine Biver, 

Darling Downs, near Toowoomba. 
Gleich^nia lineata, T.-W. Bosewood, near Ipswich. 
Jeanpaulia bidensj T.-W. Burnett Biver, west of Maryborough. 
Podoza7nite8 lanceolatuSy Lindl. and Hutt. Ipswich. 
Ftilophyllum oligoneurumy T.-W. Bosewood, near Bockhampton. 
Otozamites Mandeslohiy Kurr. Talgai Diggings. 
Brachyphyllum amtraley var. ci^assuvi, T.-W. Ipswich. 
Sequoiites mistrcdisy T.-W. Bosewood, near Bockhampton. 
Taxitea mediuSy T.-W. Ipswich. 

Cunninghamites australiSy T.-W. Bosewood, near Ipswich. 
Arauccmtea (?) polycarpay T.-W. Burnett Biver. 
Cardiocarpum atistrale, Carruthers. Ipswich, 

Age — Lower and Upper Jurassic. 



TASMANIA. 



The knowledge of the relations of the coal-bearing beds in Tasmania 
is, in spite of some quite recent works on the subject, rather unsatisfactory, 
especially with regard to the classification and correlation with the formations 
of the Australian provinces already describedt 
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(1.) 1845. Strzalecki (Count P. de) Physical Description of New South Wales and T^an 

Dieiuens Land, &C. 8ro. London, 1845. 

This work has already been noticed under the heading New South 
Wales (No. 4), and I shall not repeat again all the remarks here. 

The fossil plants collected by Count Strzelecki in the Jerusalem basin 
were : — 

Pecopieris ausiralisy Morr. 

,, /^now ThinnfeldiaJ oclontopteroides, Morr. 

ZeugophylUtes elongalnSy Moms. 

All these arc apparently from the beds above the Marine beds. We 
shall see further on that there are also Coal Measures within the Marine beds, 
and that they also have yielded numerous plant remains. 

(2.) 1864. Wintle (S. H.) Sketch of the Principal aeologlcal Features of Hohart, Tasmania 

Quatt Joum. Oeol. Soc, 1864, Vol. XX, p, 465. 

(3.) 1876. Crgpin ( — ). Notes on Pecopteris odontopteroides. Bull, Acad, n. de Helgique, 1875. 
The fossil plants noticed by Cr^pin are : — 

Sphenopteina elongata^ Carruthers, ) 

-^ , . , ^ ^ ., ^r f Jerusalem Basin. 
j?€Copteris odoiitoptei'oidesy Morr., ) 

• • 

(4.) 1878-79. Feistmantel (Dr. 0.) Palaeozoische nnd meBozoische Flora der Ostlichen 

AustralienS. Palaeonto<jra2)hica, Cassel, 1878-79. 

Amongst the specimens, which were placed by the late Rev. W. B. 
Clarke at my disposal, and which formed the scientific material for the above 
work, there were also several specimens from Spring Ilill, in the Jerusalem 
basin. The fossil plants known to me were : — 

Sphe7iopieri8 elongata^ Carr. Jerusalem Basin. 

Pecopteris (ThinnfeldiaJ odontopteroides^ Morr. ; Spring Ilill, Jeru- 
salem Basin. 

Alethopteris attstralis^ Morr. Jerusalem Basin. 

Sagenopteris iasmanica^ Feistm. Spring Hill, Jerusalem Basin. 

Zeugophyllites elongatus^ Morr. Jerusalem Basin. 

These are all from the Mesozoic beds, equivalent of similar beds 
(Clarence Biver Series) in New South Wales, and of the Carbonaceous beds 
in Victoria and Queensland. 

(5.) 18R0. Feistmantel (Dr. 0.) Notes on the Fossil Flora of Eastern Australia and 

Tasmania. Joum, and Proc, Boy, Soc, iV'. S. Wales, 1880, Vol, XII', pp. 103-118. 

Also in this paper I had knowledge only of the fossil plants quoted in 
the preceding work from the Jerusalem Basin. 

lla 104-89 I 
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(6.) 1882-83. Tenison Woods (Bev. J. K) A FossU Plant Formataon in Central aneens- 

land. Jourm. aud Proe. Boy, Soe. N. S. Wales, 18S3, Vol. XVI, pp. 179 el teq. 

The Tasmanian formations referred to in this paper are ; — 

1. Tipper PalcBOzoic — ^Don River ; Mersey River. 

2. Meaozoic Beds — Jerusalem Basin. 

(7.) 1883. Tenison Woods (Bev. J. E.) On the Fossil Flora of the Coal Deposits of 

Anstralia. Proe. Linn. Soe. N. S. Wales, 1883, Vol. VIII, PI. I, pp. 87, et seq. 

In this work the formations are somewhat differently placed : — 

Permian (?) — ^The Mersey Coal-field, Don River; Spring Bay ; Valley 
of the Derwent. 

Jurassic — Jerusalem Basin. 

(8.) 1883-84. Stephens (T.). Letters to the Author, by Mr. T. Stephens.* 

On the 15th December, 1883, Mr. T. Stephens, Chief Insp. of Schools, 
IIobart,t sent to me some Tasmanian fossils from the Mersey Coal-field and 
from the Jerusalem Basin. Upon my inquiry about some relations in the 
mentioned districts, Mr. Stephens wrote to me again on the Gth October, 1884, 
wherein he made some very important remarks. Thus : — " Tlie coal of the 
two formations differs materially in character ; the Mersey coal always under- 
lies marine beds of unascertained thickness (being generally denuded) 
containing Spirifer^ Productus^ Fenestella^ Stenopora^ &c. ; and there is also 
the difference in plant remains. No Thinnfeldia or Pecopteris has ever been 
met with in the Mei^sey beds." Again : — " In reply to yoiu* inquiry as to the 
relative position of the beds in the Mersey Coal Measures, I may say that 
the marine beds overlie the coal quite conformably, and unifomially disappear 
in a shaft or bore about 45 feet above the seam which is worked. ' The band 
from which the Glossopteris came lies between the marine beds and the 
coal, and about 4 feet above the latter." 



(9.) 1884. Stephens (T.) Notes on Boring Operations in search of Coal in Tasmania* 

Papers and Proe. Boy. Soe. Tasmania, 188 *, p. 217. 

(10.) 1885. Johnston (B. M.) Geological Table showing the proposed Provisional Classifica- 
tion of Stratified Bocks for Tasmania, 1885.t 

• Thia refers to the ppecimens wliicli Mr. Stephens kindly hacl sent to me. 
t [Mr. T. Stephens. M.A., now Inspector of Kducation, Hohftrt. R.E., jun.] 

J [See Papers and Proe?. Roy. Soe. Tasmania for 1885-96. The table forms a part of the followinp paper, 
No. 11, p. 343. R.E., jun.] 
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The classification of the plant and Coal beds in this table is given as 
follows : — 



O 
O ^t 

O 



o 

'3 

o 



v^ 



"Newer intrusive diabase — ^Variegated sand- 
stones, shales, and coal seams of the 
Upper Coal Measures at Longford, Rose- 
vears, Hadspen, Ben Lomond, Fin gal, 
Tower Hill, Mt. Nicholas, Oatlands, 
Spring Hill, Jerusalem, &c., &c. 

^Upper Marine Beds — Mersey River, 

Porter's Hill. 
Tasmanite Beds — Mersey River. 

^Lower Coal Measures — Mersey River. 

o J Lower Marine Beds — Mudstones, 
o 1 Limestones, Conglomerates, &c. 



■^ Plants — Fhyllotheca, Ver^ 
tebrariay * Sphenop teris, 
JPachi/pteriSy Thinnfeldia, 
Cf/clopteris, Pecopterk, 
Alethopteris^ Tcenioptensy 
SagenopteriSi Sfc, 



u 

o 

p-l 



Marine animals— and plants 
as Glossopteris, Ganga^ 
mopterisy Noggerathiopsis, 
Schizonem^a^i 8fc. 
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(11.) 1885. Johnston (B. M.) General Ob3er7atioii8 r^arding the ClasBification of the Upper 
PalsBOzoic and Mesozoic Rocks of Tasmania, together with a ftill Cescription of aU the 
known Tasmanian Coal-plants, including a considerable number of New Species. Proc, 

Roy, Soc, Tasmania, 1885, pp. 343-3b7. 

This is the most elaborate paper on Tasmanian fossils I at present 
know of. Mr. Johnston speaks at first of the stratigraphical relations, as 
far as these are known, and he distinguishes two divisions. 

CarhoniferouB System (Upper Palaeozoic). — Here he says : — "Although 
in Europe the upper limits of the Carboniferous system can, with some 
degree of satisfaction, be separated from the lower limits of the succeeding 
system, known as the Permian or Dyas, which, according to artificial classifi- 
cation, is deemed to close the Palaeozoic age, it is not as yet always possible in 
other countries, especially in Australasia, to find special stratigraphic or organic 
characters, whereby the divisions between the two periods can even be most 
distantly approximated. The two systems, for the purj^oses of this paper, 
are therefore grouped as one, under the term Carboniferous system^ 



(12.) 8884-1887« Feistmantel (Dr. 0.) Fossils from Tasmania. Sent bj Mr. t. Stephens. 
As already mentioned (under No. 7), Mr. T. Stephens was so kind as 
to forward to me a small collection of fossil plants from Tasmania, which 
reached me early in 1881. As I was too much occupied with other work I 

• In his later work Mr. Johnston docs not quote it with certainty from Tasmania; 
t Also this plant is not mentioned again. 



CO 

Lad no time until now to go over the collection more carefully. The speci- 
mens sent came from the Mersey Coal-field and from the Jerusalem Basin^ 
therefore from two very diflferent horizons. 

(a) From the Mersey beds I recognized the following : — 
JP/if/llotlieca australisy Bgt. (This is the true form, as it occurs in 

the Newcastle beds, New South Wales.) 
Glossopteris covimunis, Feistm. 
„ BrotcnianGy Brgt. 

„ simthiilato-corclala^ Feistm. 

„ reticiilwn^ Dana. 

Ganyamoptevi^ cyclopteroideSy Feistm. 

var. suhauriculatUy Feistm. 
var. attemiata, Feistm. 
angustifolia^ M'Coy. 
Noggerathiopsia Mislopiy Feistm. 
Squamce gymnospermarum. 
Samaropsis sp. (?) (winged seeds). 

(6) From the Jerusalem Basm I could determine : — 
Tkhmfeldia odontopteroides^ Morr. sp. 
Alethopteris ausiraliSy Morr. sp. 
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Siimiuiiry Review of the Plant-betariiig Strata in Tasmania, and 

their Age. 

From the foregoing literary material I think the following sequence 
of strata can be drawn up. 

1. Marine and Coal-bearing Series. — This consists (see Nos. 8-11) of 
various strata, by Tasmanian writers distinguished in ascending order, as — 

(a) Lower Marine Beds. 
(6) Lower Coal Measures. 
(c) Tasmanite Beds. 
{d) Upper Marine Beds. 

This division has apparently been made before the fossils at Porter's 
Hill, near Ilobart, were discovered, which, as can be seen from Mr. Johnston's 
description (No. 11), are identical with those of the Lower Coal Measures on 
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the Mersey, but occupy a position answering to the Upper Marine beds. It 
would thus appear that the so-called Lower Coal Measures, together with 
Upper Marine beds, including the strata at Porter's Ilill, near Ilobart, form one 
continuous series, the more as Gangamopteris angustifoliay M'Coy, is quoted, 
also from the Mersey Upper Marine beds. 

According to the plant fossils, they appear to me to represent the 
Newcastle Coal Measures of New South Wales ; also the beds above the 
conglomerates of the Bacchus Marsh beds in Victoria ; similar relations are 
also in Queensland. These beds arc especially developed in the northern 
coal-fields on the Don and Mersey Rivers ; and then at Porter's Ilill, near 
Ilobart. 

The fossils hitherto known from these beds are : — 

Vhyllotheca australis^ Bgt. Mersey Coal Measures. 
Glossopleris Brotcniana^ Bgt. Mersey Coal Measures. 

„ ampla^ Dana. Porter's Hill, Ilobart (abundant) ; M<irsey 

„ communis^ Peistm. Mersey. 

„ spaihulatO'CordatUy Peistm. Mersey. 

„ reliculumy Dana. Mersey. 

GciDgamoplcris angnstifolia^ M'Coy. Mersey. 
„ spathulala^ M'Coy. Mersey. 

obliqtiay M'Coj. Mersey; Porter's Hill, Ilobart. 
cjjclopteroidcSy Peistm. Mersey. 

var. S2ihauriciilatay Peistm. Mersey, 
var. allcmiata^ Peistm. Mersey. 
Tasmanilcs punctatusy Newton. Mersey. 
Noggerathiopsis spaihnlatay Dana, sp. Mersey. 

„ ILislopi, Bunb, sp. Mersey. 

Squcauce gymnospcrmamm (?) Mersey. 
Samaropsi^y sp. (?) (winged seed). Mersey. 

The so-called Lower Marine beds . of Tasmania would tlien represent 
the Upper Marine beds of New South Wales. 

Age — PaloBozoic ; Upper Carboniferous and Permian. 

2. Upper Plant and Coal-bearing Series. — ^Theso are called " Upper 
Coal Measures" by Tasmanian wTiters; but this must be understood in a 
different sense from the " Upper Coal Measures," or Newcastle Beds of New 
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South Wales, whicli, as we already know, contain Phyllotheca^ Verlehraria^ 
a great number of species of Glossopteris, also Gangamopterisj Noggerathi- 
opsiSy &c., while these "Upper Coal Measures" in Tasmania are especially 
characterized by Thinnfeldia odoptopteroideSy Alethopteris auatraliSy and 
Zeugophyllites elongatuSy Morr. ; in which respect they are to be correlated 
with similar beds in Victoria (Upper Carbonaceous), New South Wales 
(Clarence River Scries), and Queensland (Upper Carbonaceous). These coal 
beds are developed in the eastern and south-eastern part of Tasmania, and 
fossils are named from the folloAving localities — ^Newtown Coal Basin, Rich- 
mond Coal Basin, Jerusalem Coal Basin, Spring Bay Coal beds, Impression 
Bay, Tasman's Peninsula, Ben Lomond Coal beds. Mount Nicholas Coal 
beds, Seymor Coal beds, Campania Sandstones and Shales, Gravelly Beach, 
Constitution Hill beds. Spring Hill beds, York Plains Coal beds, Longford 
Coal beds. 

The fossils described from these beds are : — 

Phyllotheca australis, Bgt. NewtoA\'Ti ; Richmond ; Campania ; 

Constitution Hill ; Jerusalem ; Spring Bay ; York Plains. 
Phyllotheca ramosa, M^Coy, and P. Uookeriy M*Coy, arc also quoted 
from the same localities, but I do not think these are separate 
species. 
Sphenopteris lobifoliay Morr. Newtown. 

„ alatUy Brongt. Newtown ; Impression Bay. 

„ elongatay Carr. Newtown ; Richmond ; Spring Bay ; 

York Plains. 
Sphenopteris plumosay M'Coy. Newtown. 
Trichomanides Ettingshausefiiy Johnst. Spring Hill. 
Phacopteria Feistmanteliy Johnst. Spring Hill. 
Thinnfeldia odontopteroidesy Morr. Jerusalem Basin ; Spring Hill ; 

Longford ; Newtown ; York Plains. 
Thinnfeldia trilobitay Johnston. Spring Bay. 

„ inediay Woods. Spring Hill. 

Pecopteris caudatay Johnst. Spring Bay ; York Plains ; Longford. 
A lethopteris anstraliSy Morr. sp. Newtown ; Jerusalem ; Spring Bay ; 

Impression Bay ; York Plains ; Ben Lomond ; Longford, &c. 
Tceiiiopteris tasinanicay Johnst. Spring Hill. 
„ Mori'isianay Johnst. Longford. 

Glossopteris lineariSy M'Coy. Mount Nicholas. 
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It may, however, be that, if we take, as will be shown here* 
after, also the relations in South Africa, in India, and also in Europe, where 
in England there are certain glacial breccias in the Permian, into considera- 
tion, we shall be obliged to adopt an earlier beginning of the glacial 
phenomena in AustraUa and India ; or else it may be that in Australia the 
Bacchus Marsh conglomemtes and the Upper Marine beds partly fall into 
the Permian Epoch, while in India the age of the conglomerates depend 
greatly on the age of the Productus limestone in the Salt Eange, as will be 
explained hereafter. ' 

Whether the supposition of such a far-spread glaciation, or glacial 
action, is justified or not I am unable to explain or prove ; but the said con- 
glomeratic beds of the named countries show such characters, and are 
deposited in such a manner, that the explanation of their deposition by the 
action of floating ice is almost a necessity. 

(5.) In Queensland there is above the Bobuntungen beds (Smith's 
Creek or Stroud beds) a series of strata, which cannot so distinctly be sub- 
divided as the beds in New South Wales above the Lepidodeiidron beds, and 
in which there are also not described any such conglomeratic beds w^hich 
would correspond with those in the Marine beds of New South Wales and 
the Bacchus Marsh beds ; but still there is a certain order in the sequence of 
the strata, of which the uppermost most probably represent the Newcastle 
beds of New South Wales, while the others, below, represent the *' Series of 
Marine Beds." 

(6.) Similarly it is in Tasmania, where tlie entire division of the 
so-called Lower Coal Measures represents the whole scries in New South 
Wales between the Ilawkesbury Bocks and the Lepidodendron beds. This 
division then represents the Carboniferous and Permian Epoch. 

(7.) If we have found that the Newcastle beds of New South Wales 
and their correlations in the other provinces of Australia and Tasmania fall 
at the end of the Palaeozoic division, at about the Permian Epoch, then 
naturally wiiat follows above them will be of younger age, and thus these 
upper beds represent the Mesozoic division, some of them Triassic and 
Jurassic, others perhaps Jurassic only. 

If we examine the above relations somewhat closer we find the follow- 
ing interesting facts. 
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66 

(a.) We see that a flora of, generally speaking, Mesozoic character 
occurs in Australia already in the Lower Coal Measures, between beds with a 
marine Carboniferous fauna, and that this flora passes into the higher beds. 
If we would take only this flora into consideration, a Mesozoic Epoch would 
appear to last from Carboniferous beds up to Jurassic. 

(A.) On the other hand, there are in Mesozoic beds, viz., in the 
Hawkesbury-Wianamatta Series, heterocercal fishes, which by themselves 
would be considered as Palaeozoic, so that, with regard to the animals only, a 
Palaeozoic Epoch would be found lasting up into Mesozoic strata ; while if 
we consider the stratigraphical and palaeontological relations together, the 
Lower Coal Measures and Newcastle beds, in spite of the so-called Mesozoic 
flora, are Palaeozoic, and the Hawkesbury-Wianamatta beds, in spite of 
jpal(eoniscH8f Myriolepis^ and Cleithrolepis, are Mesozoic, 



I might represent these relations in the following manner :- 



• mm 

o 

mm 

o 



Pftlaaoioic. 



Meioioic. 



Upper Devonian. 



Lower OarbonUcrous. 



PemK^Carbonileroiu. 



Wianainatte and 
Hawkeibuij'. 



Upper Goal Beds, 
Owbooaceoitt. 



3 

o 



s 



GoonooGoonoo,Ji:e. Smitirs Creek. 
(N.8. Wales). Port Stephens. 
Queensland. ! Bobuntungen 

Victoria. (Queensland). 

Lepidodendron^ ^c, Qippsland 

(Victoria). 
RkiicopterU, 
Cf/closttgma. 
Lepidodendron. 



Lower Coal Measures. 
Upper Marine Beds. 
Newcastle Beds. 
Bacchus Marsh Beds. 
Mersey Betls (Tasmania). 
Olo99opteri*. 
Ganga mopter t>. 
yoggeraikiopsiSy ^c. 



' • 1 

Heterocercal fish. 

- Labrrinthoilonts. I 

Plants. 

X.S. Wales. 



Queensland. 
N.S. Wales. 
Victoria. 
Tasmania 
(Jerusalem). 



^ v_ 



Flora only : 



PalaH>zoic. 



3kU*sozoic. 



^ >.. 



Fauna onlir : 



Pahcozoic. 



Mi*sozoic. 
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PART II -PAL/EONTOLOGICAL RELATIONS OF THE COAL- 

AND PLANT-BEARING BEDS. 

In the preceding pages the Stratigraphical Relations of the Coal- and Plant- 
bearing Beds were described according to the works of various authors and 
observers. Now the fossils occurring in these beds will be described in 
systematic order. 

At first a general tabular view is given, to illustrate in a concise 
manner the systematic arrangement of the fossils, their stratigraphical distri- 
bution, and their occurrence in the various Provinces, according to the 
geological horizons. 

The first great column is for Mesozoic ; here are, under sub-column 
New South Wales, included the Clarence River beds and Wianamatta- 
Hawkesbury Series. In order, however, to distinguish in which of these the 
occurrence of the respective fossil is to be indicated, there are to the sign -|- 
added C/., for Clarence River beds ; W.y Wianamatta Sliales ; B"., Hawkes- 
bury rocks. 

The second great column is entitled Permo-Carboniferous. This 
includes all the beds which fall, with regard to the sequence in New South 
Wales, between the Lower Carboniferous (Smith's Creek, Stroud ; or Bobun- 
tungen, &c.) and the Hawkesbury rocks, in which case the Newcastle 
beds and their equivalents represent the Permian, and the lower ones Upper 
and Middle Carboniferous. In order, however, to distinguish whether the 
respective fossils come from the Newcastle beds (or their equivalents), or 
from the lower beds, I have added to the sign -}- a P. in the former, and a (7. 
in the latter case. 

The third great column represents the Lower Carboniferous of Victoria, 
New South Wales, and Queensland. The fourth or last comprises the 
Devonian of the three named provinces. "The three last columns are com- 
prised under the general heading Palaeozoic, and the first is simply designated 
Mesozoic, without any further subdivision. 



Table sliowing the Stratigrapliical and Geographical distribution < 
Species of Plants, &c., hereinafter described. 



,— AHIKALIA. 
1.— Pisces. 









2. Amphibia. 
T^tirHntlioiK'nt fowil (? MnstwIonsauruO , 

Platy<-oi» WilLm^oni, Sltpi 

J.:ibvriiitli(Klont (?) nMnaba, Strpi. . 

U.-FL&STM. 
1.— EqniBcUceffi. 

riijllothccaninlmli*. 3fCo» 

llooki-ri, JT'Cv 

,.-.'Tu.i,„m.T. ir 

oamoM, r..«-. 

YrriobrsTia au.'Inli:', M'Coy 

„ cqiiiwli. T.-lr. 

„ tuiram'nt'is, T.-lr. 

EqiiUrtimimlifiTmii, r.-ir. ! 

Calaniilva nuliatiiv, Itgt. 

larian*, n/7f I 

Annulnrin nnslrnli», Frittin .,,' 

S]ihciiui)hylliim, sp 

2.— PilicC8. 

S|i]ipnoirtrrb ubia, By 

"„ ]hi'ii.'vmin. r.-iiV ...!!!!!!!!'i 

i-irlmi, T.U: 

'', ■ ■'■., r h: '.'- 

<:ir.rnvta.T.-ir. 
iU-ni,>.«i, M'Coft 

'.'. |jU.MK.]>liylln. Ti.WyZ'^"Z 
lunlato, .UTuv 

„ JKi'nlK'iii'ix, .U'Cav 

l..l>if..lM, Jf..rr 

l-hmiosiu J/r»^ 

Trii-liomanulcn Imiim, T.-Ii: 

•l.iiiif..li,im. r.-H'. I 

An-1iaMpterislli.ivini, JlTui/ 

Wilkinsmii, />«/« 

iiv.»oiu.p'o(iiit,-!.(iiii.iu-.. r.-ir. . 



+ l« 



■rij F.'i: 






\,J,.Aiiil. 

iofp. 






Table sliowinij the Stratigrapliical and Geograpliiiial distriljution of tlio 
Species of Plants, &o., hcroinafter described — conlmued. 



Penao-CathonlforeuB. 



; I 



Filicet—ronlinacil. 

Blmcoj^l^^riB mlpniicrliH, JViVin 

„ comp. RdmiTi, ftrVw 

„ sepU'ntrionalie, fftffin 

NpuropU-ris austral in, T.-W, 

Tliinnfclilia odonlopttroides, 3Iorr.. ap., 
rnr.rdraln, r.-ir. 

modiu, T.-IK 

„ trWobitn, Johnit. ,. 

Odmiloptcria niacrophjlla, f.-If. 

„ micropliyllii, -3f 'Coj 

Cvrlnplcris cunoftla, Carr, , 

AltithopttYU Diistrnliii, JTorr., »p 

„ Curmm, r.-ir. , 

„ concinnn, T^-W. 

Pccoptcri5 tmiiifolin, JlfCu.v 

axudula, Johatt 

Olciohcnia flnbiii, J"™/!!. 

liniMtii. T.-IT, 

Mcriannpteria major, FeMm 

Tioilioptcris DoinlTen, M'Coi/ , 

„ Cnrruthersi, r.- jr. 

tasmanka. Jo/mil 

„ MDrriainnn, Johorf 

Anpioptoridium cnsis, Oidk. (JFei»lm.) . . 
TSaerotanMrpterii -tiiaaiunatta!, FriiitK. .. 

C,TPadoplpriH •colopcndrino, Sail* 

OltMWipliTiii Bronninnn, B/// 



Cl.ii'. + Il. 



cumiiiuniB. Feiilm. . 
n-rdntu, Jiawn 

clun^iata, Ztnfli ,... 
Rtiiif^moplrroidi?!!, e 
linearit, M'Ce/i .... 
parallela, Feiilm. , 



prm 



t. f>i>f 



„ Vpti™lm , 

„ spathnlaba-ciirdabi, ii. up. , 

„ biDnioptcroido!!, Fcitim 

„ AV'tlLineoni, JVufn 

Oanfiimuiitiris nriRiutifolin. il'Coi/ .... 

„ Clarkcuiui. Fnitlin 

„ cfcloptcroidM, FUtlin, . 

„ „ vnr. subnuriculalu 

„ oldiqiia, M'Coti .. 

„ ii[latliidiitn, il'Coy 
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Table showing the Stratigrapliical and Geographical distribution of the 
Species of Plants, &o., hereinafter described — contUttted. 
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4.-Cycadeace«. 
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riil<,phylU.ni oliRoneHruiu, T.-H" 
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.... 


5.— AfBnitieB Uncertain. 

Conlmtff anttTolig, M'Coy 

Kiiegcmtliiopais Hislopi. F.tilm 

„ mpdia, Sana, ap 












... 





„ ^pallmlBlo, Dana, up. ... 

6.— Conifera. 

JeaDptiuiia biilcDB, T.-W. 

palniata, Safle 

Baiera Icniiffolia, JaS„,l. f=Tri(!hopitj.) 

Breclijplijlluin aurtmlf, Feiilm 

„ Tar.creMum.r.-fF. 
ScqiioiitM austmlis, T.-JT. 
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Araucarilca polvcarpa, T.-W. 

WakhiaMilnrana, r.-B'. 
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DESCRIPTION OF THE SPECIES. 



I.-ANIMALIA. 
1.— Pisces. 

Remains of fossil fish arc here only of interest, as they occur with the 
fossil plants in the coal beds. In the lower series there is only one species 
quoted by Prof, de Koninck, i.e.^ Tomodus convexus Agass. (?), from the 
Carboniferous Marine Series at Tillegharry, New South Wales. 

The fish which concern us here occur in the Newcastle beds (Upper 
Coal Measures) and in the Hawkesbury-Wianamatta beds. The most inter- 
esting point about them is that they are, partly at least, distinctly hetero- 
cereal. From the Newcastle beds one species is known, and here the 
occurrence of a heterocercal fish is quite natural, because, as we have seen, 
these beds most probably represent the Permian Epoch, 

Prom the Hawkesbury-Wianamatta beds three species are known — 
one at least certainly, the others probably, heterocercal, and these occur in 
beds, which, from their position, have to be considered as Mesozoic. In the 
same beds there also occur Labyrinthodont remains of distinctly Mesozoic 
habit, and we have thus a clear case of heterocercal fishes surviving into 
Mesozoic (Triassic and Jurassic) strata, although the same fish were formerly 
quoted as proving the Palaeozoic age of the strata (Hawkesbury-Wianamatta 
beds) in which they occur. We now know that these fish do not decide the 
age of the strata, but they have to be considered of the age attributed to the 
beds from their geological position. 

The figures of the three species from the Hawkesbury-Wianamatta 
arc copied from photographs which the late Rev. W. B. Clarke had kindly 
sent me some years ago ; and the tail of Urasthenes is copied from Dana's 
work. I shall introduce the fish in the same manner as they were originally 
described, because it is not easy from photographs to make any further 
comparisons. The fish to be mentioned here all belong to the class Ganoidei. 
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C/flw— Ganoidei. 

Or(/«^HETER0CERCI. 

01)8. — In this order TalcconisciiSy Myriolepia and TJrosthenes are to be 
placed, wliilc about Clcithrolcpis there are seme doubts whether it is a 
heterocercal fish at all. 

(?^ww«— PALiEONISCUS, Agassiz. 

01)8. — This genus has been of late years, especially through the works 
of Dr. 11. Traquair, more closely defined, and species of it have been placed 
with various other genera, so that I am not quite sure whether the Australian 
species has further to remain with tliis genus. Por the present, however, it 
does not matter very much whether it really is or is not a Falceoniscus. The 
late Sir P, de M. G. Egerton did describe it as such. So much is certain, that 
it is a ganoid heterocercal fish, which indeed belongs to the Pala^oniscidtc. 

pAL^ONiscrs ANTiPODEUS, Egerton. 

PI. XXX, Pig. 1. 

-P. aniipoileiis, Egerton, Quart. Journ. Gcol. Soc, 1864, p. Si^ Tab. I, f. 4, and woodcut, p. 5 

(the tail). 
P. aniipodeusy Fcistmantcl, Palaeoz. u. mosoz. Flora ostl. Australicns (Palacontographica, 

1878, Suppl. Bd. Ill, p. 103.) 
P. antipodcus, Quenstcdt, Petrefaktcnkundc, 1885, 3to Auflagc, p. 345. 

Obs. — I think Sir P. dc M. G. Egerton also determined this species from 
photographs. He could find no difference in this fish from Palceonlscus. 
Egerton's Tab. I, Pig. 4, is only the body, while on p. 5 there is a woodcut of 
a true heterocercal tail, which is believed to belong to the same fish ; so that, 
supposing this to be true, even then there could be no doubt about the 
lieterocercal nature of the fish. Later on more complete specimens were 
found, one of which is that now figured. The heterocercal tail is quite 
distinct and rather powerful, especially with regard to the lower lobe of the 
fin. 

In my original (German) work on the Australian Plora {loc. cit.^ 
p. 104), I have given my reasons why the strata, in spite of the occurrence 
of PalcconiscuSy can be of Mesozoic age. I quoted the relations of the 
Hawkesbury-Wianamatta beds, further the circumstance that Falceoiiiscyiis is 
there rather rare, that it occurs together with other fishes which are not quite 
distinctly heterocercal, that Palceonisctis also occurs in the Karoo formation 
of Soutli Africa, and that Falcconisc^is and other heterocercal species occur 
in Mesozoic formations elsewhere. I quoted, amongst others, Palceonisctis 
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aupersteSi Egert. (Quart. Joum. Geol. Soc. XIV, p. 64, PI. 1), from the 
Keuper, in England ; I gave a figure of this on PL 6, Pig. 6, and it is again 
copied on PI. XXIX, Pig. 9. But I find that in Zittel's '' Handbuch der 
Palaeontologie" (1887, lAbth. Ill Bd., 1 Lief., p. 203), this species is placed 
with Bictyopyge, I am not prepared to decide the question, but I can add 
that, in the last (third) edition of Prof. Quenstcdt's " Petrefaktcnkunde " 
(1885, PL 25, Pig. 19), there is figured the tail of a fish, quite distinctly liete- 
rocercal, which is from the Lettenkohle (Keuper) of Bibersfeld (Germany.) 
There are besides this the genera — Gyrolepi^^ Ag. ; UrolepiSy Bell ; Oxygna- 
tfu(8y Egert. ; Cosmolepis, Ag. ; Thrissoiiolus^ Ag. ; CentrolepiSy Egert. ; 
Lissolepis^ Davis; and CoccolepiSy Ag. — all heterocercal fishes, belonging 
to the order Palaeoniscidtc, and occm'ring in Mesozoic (Triassic to Upper 
Jurassic) strata. 

Localities and Horizon. — P. antipodeus was found at Parramatta, in 
the Wianamatta Shales ; also at Gosford, Brisbane Water, in the Hawkesbury 
rocks (Mesozoic), New South Wales. 

Gt?;«^^«— MYllIOLEPIS, Bgerton, 1861. 
Myrtolepis Clarkei, Egerton. 

PL XXX, Fig. 2. 
MyrioJepls Clarkei^ Egortou, he, cit., pp. 2, 3, PL I, f. 1. 
„ „ Feistmantel, 1878, loc, cit., p. 105. 

Obs. — Although no tail of this species is known, yet Sir P. de M. G. 
Egerton thought to be able to compare it with Acrolepis^ Ag. Zittel {loc. 
cit., p. 195) quotes it also amongst the lleterocerci, after Fygopto^ua, Ag. 
Sir P. de M. G. Egerton himself wrote, ** All evidence of the form of the tail 
is deficient." 

Locality and Horizon. — In the HaAvkesbury beds, Cockatoo Island, 
Port Jackson (Mesozoic). 

(7^?^w«— UllOSTlIENES, Dana, 18d9. 

(Gcolog}', Wilkes' United StatcB Expl. Expedition, p. G81.) 

Urosthenes austkalis, Dana. 

PI. XXIX, Fig. 7. 
Urosthenes austraUs^ Dana, 1849, loc, cit., p. 6Sl. 

„ „ Feistmantel, 1878, loc. cit,, p. 82. 

This is a large and powerful fish, with a distinctly heterocercal tail, 
which I reproduce from Dana's original figure. 

llo 104-89 L 
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Zittcl (loc. cit., 18S7, p. 195) quotes it also amongst the Pala)oiiiscidaD. 

Locality and Horizon. — In the Newcastle beds (Upper Coal Measures), 
at Newcastle, New South Wales (Permian ?). 

C?e;2W5— CLEITHROLEPIS, Egerton, 18G1. 

(Egcrton, loc, cit,, p. 3.) 

Obs. — ^There is another fish from the Ilawkeshury-Wianamatta beds, 
the systematic place of which is not quite settled. Sir P. Egcrton had two 
specimens at his disposal, one being an original, a fragmentary specimen 
with head and part of body. From this Sir P. Egcrton was inclined to 
compare the fish with the genus JPlati/somus, Ag. Of the other he had a 
l)hotograph (see his Tab. I, Pig. 3), and was tlic same which I also figured 
(PI. XXIX, Pig. 8). About this specimen he wrote {loc. cit., p. 3) : — "A 
photograph, however, of a second specimen, evidently of the same species, and 

found in the same locality, shows the posterior portion of the Pish , and 

here we find some striking discrepancies from the corresponding parts in the 
JPlaff/somi. In the last-named genus the dorsal fin commences at the culmi- 
natmg point of the dorsal ridge, and extends thence to the upper lobe of the 
caudal fin, the comj)onent rays diminishing veiy gradually in length from 
first to last. The anal fin is the exact counterpart of the dorsal fin. In Mr. 
Clarke's photograph these fins do not occupy half that space, but commence 
much nearer to the tail, and decrease very rapidly in the length of the rays. 
In Platf/8omu8 the dorsal fin contains from 80-100 fin-rays, whereas in the 
Australian fish it has onlv 30.* The caudal fin also shows vcrv different 
characters in the two genera. Platf/somits has a very well marked hetero- 
ccrcal tail, whereas, as can be perceived in the very faint i)hotogi'aphic record 
of this organ in the Australian specimen, no trace of such structure can be 
I detected." 



\ 
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It is then quite peculiar why, in spite of this negative e^'idence, Sir 
P. Egcrton {loc. cit.^ p. d) quotes it as related to Flatysomus, and why Mr. 
! Clarke and others also used to adduce it as evidence of the Permian a^e of 

the Ilawkesbury-Wianamatta beds. Quenstedt, in his " Petrefaktenkunde" 
(p. 318), places this fish doubtfully with JPlatysomns. 

But if we examine the tail as far as it is possible in the drawing, we 

find that the tail cannot be considered at all as heterocercal, but at the 

I _^ ^_^ 

I • I could CO nut 21>, 
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utmost liemi-heterocercal. The dorsal and anal fins slio^v also different 
diameters from those in Platysomus, so much so that, in Zittel's " Ilandbuch 
der Palroontologie " (1S87, p. 245), it is placed, though with a query, with 
tlie Pycnodontida). This appears indeed to be rather probable.* 

CLEITflROLEPIS GRANULATUS, EgCVlOH. 

PI. XXIX, Fig. 8. 

Cleithrolepis granidalus^ Egcrton, ISOl, he. cif., p. f\ PI. I, f. 2, 3. 
„ „ Feistmautcl, 1S78, loc, clf.^ p. 101. 

„ „ Zittcl, 1S87, loc. cit., p. 215. 

Ohs. — The present figure is from a photograph of the same specimen 
given in thephotogi'aph referred to in the above description of Sir P. Egerton. 

Loccditij and Horizon. — In the Ilawkesbury beds at Gosford, Brisbane 
Water, Broken Bay, and Cockatoo Island, Port Jackson; also in the 
Wianamatta beds, New South Wales (Mcsozoic) . 



2.— Amphibia. 

Labyrinthodontia. 
Labyrintuodont Fossil. 

Lahyrinihodont AmpJtibiany Wilkinson, Communication about llio discovery of a Labyrintlio- 

dont Amphibian in the Ilawkesbury Kocks, 1S80. 
Lahyrinlhian Fossil, Stephens, Note on a Labyrintliodont Fossil from Cockatoo Island, Port 

Jackson. (Proc. Linn. Soc. N.S. AVales, 2d eer., 18SG, Vol I, pt. ;}, 

p. 931.) 
Biloela LalyrinthoJont, Stephens, On the Biloela LabyrinthoJont. (Proc. Linn. Soc. N.S. 

AVales, 2d ser., 1887, Vol. I, pt. 4, p. 1113, PI. XIV.) 

Obs. — ^These remains of a Labyiintliodont Amphibian arc compared 
\vith Mastodonsaurus from the Trias., and also described as indicating this age. 

Locality and Horizon. — In the Ilawkesbury rocks, Cockatoo Island, 
Port Jackson (Mesozoic). 

[* In tliis critififlm Dr. FtMHtmjintol has quito ovorlookod llio ojHiiion of :ny fpiciul, Dr. llanisny H. Tniqiinir, 
who makes the following renmrks on Cleilhroleph x — '"Hkto only piMnaina tho wvy inijJCM'fivtly known ncnut* 
Cleiihrol^ph, Egcrton, .... and which, to certain j)ointH of rcscnihlancc to Vlaf/ftomitx, udtU the peculiarity of 
having a homoccrcal tail." (Ann. and Mag. Nat. Hist., 1875, XV, p. 2G5. — U.K., j"n.)J 
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Plattceps TTiLKiysoyi, Stephens. 

P. Wukimtomi. S^epien*- On some additional LybTrinth-jdont Fos*IU from the Hawkeftburr 

Sani-t&net of Xi*. Wale*. (Proc. Linn. S^c. X^. Arales, lsS7, 2d fet., YoL 
L pt. 4. p. 1175, PL XXn.) 

Oh^. — ^The affinities of this specimen are also Triassic, although Mr. 
Stephens could not refer it to any previoasly descrilxxl genus. 

Locality and Horizon. — ^In the Ilawkesburr r.^eks, near Gosford, 
Brisbane Water, Broken Bav. 

Labyeixthodoxt r? ) Remains. 

ZaihmwOm^onl Fo$nUj Siepbex?, On some additional LabrrinihiTdont Fo-sil-*, Jco. {Loc. cif.^ 

p. 119i;».) 

Locality and Horizon. — In the TVianamatta l3eds at Bowral, New 
South Wales. 



II.— plaxtj:. 

The remains of fossil plants in the various IkxIs in Australia are much 
more numeroas than the animal remains of land and fresh- water habit,* 
while the marine animals in the Carboniferous and Devonian beds, from 
which fossil plants are also known, are abundant enough. Of the lower 
classes. Alga?, Musci, i:c., nothing is represented amongst the fossils from the 
above strata. We begin at once with the Equisctaceous plants. 

A -EQUISETACE^, or CALAHA£I££. 

Obs, — According to the classification in Zittel's " Uandbuch der 
Paheontolo ;io " (II Bd., 2 Lief.), we liave Calamariea?, Equisetea?, 
Schizoneurero, Annularieic, and Calamitea? ; in an Appendix is added the 
Sphenophyllea?, 

l.—LQUISETi;^. 

(True horsetails.) 

Obs. — I have myself seen or determined no fossil belonging to this 
order, but there is one fragment of Equisetum described by the Kev. J. E. 
T. Woods. 



[* Tlie pontcnco, ** varion* bo<l:« in Australia," is ttio sweeping a one so far a* Now South Wales is eoncemed. 
In llie i.iter Tertiiirv and Po«t Tertiary the converge i-s the ease. — R.E., jun.~ 
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(?^;^w5— EQUISETUM, Linnceus. 

Gen. Char. — '^Friictu spicaeformi, cylitidraceo, oblongo, sou ovato 
sporangiorum receptaculis peltoideis. Foliis in vaginam connatis." 

Obs. — There are about twenty-fire species amongst the present flora. 
In geological times they begin undoubtedly in Triassic rocks, and occur 
again in Jurassic and Cretaceous beds. 

Equisetum ROTiFEiiUM, Ten. Woods. 

E. roiiferum, Tonison "Woods. On the Fossil Flora of the Coal Deposits of Australia. (Proc. 

Linn. Soc. N.S. Wales, 188e3, Vol. YIIT, pt. 1, p. CG, PL VI, f. 5, 6.) 

Sp. Char. — "Stem cylindrical, closely and faintly grooved, joints 
approximate below, distant above. Leaves carinate, connate into a sheath, 
the teeth of which are short, flat, rounded, of equal width throughout, 
adpressed to the stem. The diaphragmata of the joints and leaf scars of the 
branches are very distinct, round, with radiate lacunae, varying from 18 to 30, 
and a central orifice. Eructification unknown." — {Ten. Woods.) 

Locality and Horizon. — In higher Mesozoic beds at the Walloon 
Mine, near Ipswich, Queensland. 

2.—SCIIIZ0NEUUE2E. 

Obs. — This order includes especially two genera, Schizonenra and 
Phyllotheca. 

Schizonenra^ Schimper, appears to have a more limited geological 
distribution, being known from Triassic and Liassic strata only, while 
Phyllotheca, Bgt., shows a wider range. In India Schizonenra is known 
from the so-called Damuda and Panchet groups ; in Australia it does not 
occur, but Fhyllotheca occurs in both. 

Genus— VllYJA/yiW^CA, Brongniart, 1828. 

IPhylJotheca, Brongniart, Prodrome, 1828, pp. 151 and 175. 

Morris in Strzelecki, 1815, loc, cit.y p. 250, et seq. 

M'Coy, Ann. and Mag., Nat. Hist., 1817, Vol. XX, Ser. I, p. 152. 

Dana, Geology U. S. Expl. Expedition, 1819, Vol. X, p. 710. 

linger. Gen. et Sp. Plant. Foss., 1850, p. 62. 

Bunbury, Quart. Journ. Geol. Soc., 1863, Vol. XVII, p. 355. 
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PhjUotheca^ ZIgno, Flora Format. Oolithicro, Padova, 1846-56. 

Ileer, Juraflora Ostsibiriens imd dos Amurlandes, 1S76, p. 43. 
FciRtmantcl, Raniganj Flora, (Journ. As. Soc. Bengal, 1876, Vol XLV, p. 346). 
Ileer, Nachtriige zur Flora von Irkutsk, p. 4 (Flor. Foss. Arclica, 1878, Vol. V). 
Feistmantel, Palaeoz. und mcsoz. Flora von Australiens, 1878, p. 83 (figures). 
Schmalhausen, Beitrago z. Jurafl. Eusslands, (Mem. Acad. Imp. Sc. St. Petersbourg, 

1879, 7th Ser., Vol. XXVII, No. 4, 1879, pp. 12, 46, 62). 
Fcistmanle], Flora of tbo Damuda and Panchet Division (Fossil Flora of tho 

Gondwana System, 1880, Vol. Ill, pt. 2, pp. 65, &c., and figs). 
Tenison Woods, 1883, he. cit.y p. 69. 
Zittel, Handbuch d. Pal., 1880, II Bd., 2 Lief., p. 162. 
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Gen. Char. — Plantis hcrbaceis ; habitu cquisetorum. Caule simplici 
vel mmoso, articulate, sulcato; ramis ipsis articulatis, striatisquc. . Foliis 
vcrticillatis, basi in vaginam coimatis, linearibus et lincari lanceolatis, gequali- 
biis, ercctc iiicurvis, costatis. 

Obs. — ^This genus was first described by Brongniart from the llawkes- 
bury River, New South Wales. Later it was found in Australia more 
abundantly and at various horizons. It was described from the Lower Oolite 
of Italy (Zigno), from the coal beds of India (Raniganj-Kdmthi Group), 
from East Siberia (Heer), from the Altai, and North Siberia, &c. 

The distribution of the various species of Phi/llot/i^ca, as far as they 
are known to me, is the following : — 

(a) Australia. — Fhyllotheca anstralis^ M*Coy; including, probably, 
P. rainosa and P. Uookeri^ M^Coy; Fhyllotlieca concinna^ T.-W., and P. 
carnosa^ T.-W. These will be discussed hereafter. 

The range of this genus in Australia is from Permo- Carboniferous to 
Jurassic. 

(i) India. — From here only two species are known — l?hyllot1icca 
mdica, Bunb., and Fhyllotheca robusfa, Feistm., from the Raniganj -Kamthi 
horizon of the Damuda Group. 

(c) Siberia. — There the genus is represented by several species ; they 
are ; — Fhyllotheca sibirica, Ileer, was described and figured in 1876 and 1878 
by Prof. Heer, from Jurassic beds in the Gouvernement Irkutsk (Siberia) ; 
Fhyllotheca delinqiiescens^ Gopp., described and illustrated by Prof. Schmal- 
hausen {loc. cit.y 1879), from Jm-assic beds of the Kusnezk basin in the Altai 
(Siberia), and from the same formation on the lower Tunguska River, North 
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Siberia; Fhyllotheca socolowskii, Eicliw., and P. alschurowskii, Sclimalli., 
described by the same author from the Kusuezk basin ; Fhyllotheca striata ^ 
Sehmalh., described by Prof. Schmalhausen, from the Jurassic beds of the 
Petschora country ; Thyllotheca paucifoliay Sehmalh., JPhyllolheca slellifera, 
Sehmalh., and P. equiselUoides^ Sehmalh., described by the same author {loc. 
cit.f 1879) from Jurassic beds on tlie lower Tunguska River, North Siberia. 

(d) Italy. — From the Jurassic beds in Northern Italy two species of 
Phyllotheca were described by Baron de Zigno — Fhyllotheca Brongniartiaiia^ 
Zigno, and Fhyllotheca equisetiformis^ Zigno. 

{e) England. — No true Fhyllotheca (I mean no leaved specimen) has 
hitlierto been described from England, and mention of this country is only 
made because the doubtful Equisetum laterale^ Phill., is now i)laced with 
Fhyllotheca (sec Heer, 1876, loc. cit.^ and Zittel, loc. cit., 1880). 

PnYLLOTHECA AUSTRALis, Brongniart. 

PL XIV, Figs. 2-5, ? Fig. 1. 

Fhyllotheca australis^ Brongniart, Prodrome, 1828, p. 152. 

Morris in Strzelocki, loc. cif., 1845, p. 250. 
M*Coy, loc. ciL, 1847, p. 156 {fig^.). 
Dana, loc. cit., 1849, p. 170, PI. 13, f. G. 
Feistmantel, loc. cit. 1878, pp., 83-84. 
Tenison Woods, loc. cif.y 1883, p. 72. 

Sp. Char. — Caule crecto, simplici vel ramoso, articulate, striate, articu- 
lationibus dififerenter distantibus, spathas gercntibus ; spathis longitudinaliter 
sulcatis, foliaceis ; spatharum f oliolis elongate linearibiis, acutis reflexis. 

Obs. — This species appears to occur under various forms ; I myself 
figure various specimens. The stem is articulated ; in the joints there are 
sheaths which are striated, and wliich at the upper margin run out into 
leaflets ; these leaflets are narrowly elongate and generally somewhat reflected. 
The stem is besides simple or branched ; tliis, I think, may depend on Avhat 
part of the plant is preserved, at what state of maturity, and so on. Our 
PI. XIV, Pig. 4, shoAvs a nice branched specimen from Newcastle, where the 
sheaths are very well seen, but the leaflets appear to be broken away ; but 
PI. XIV, Pigs. 2, 3, show single sheaths where the leaflets are well seen, 
especially Pig. 3, which must be of a very j^owerful specimen, also from New- 
castle. PI. XIV, Pig. 5, is a specimen of a stem occurring together with 
Fhyllotheca auatralis^ and I believe it may belong to the same species. 
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PI. XIV, Fig. 1, was in my original work also included under Fhyllotheca 
amtralisy Bgt., but it appears to show two kinds of leaflets of the sheath ; 
those on the stem are somewhat broader and recurved to the stem, w^hile on 
the branch to the left hand there is an indication of leaflets, w^hich would be 
of the same kind as those in Fig. 1. It may just be that this is the character 
of the plant. Otherwise it reminds us of some specimens figured by Baron de 
Zigno in his " Flora Formationis Ooliticfc," especially of Fhyllotheca equiseti' 
fonjils, Zigno, and I would almost feel inclined to refer this one sj)ecimen 
from Newcastle to Zigno's above species. With regard to the other specimens, 
they bear affinities to Prof, lleer's Fhyllotheca sihlrica^ or vice versd. 

Of the Iiidian P. indica, Bunb., there are known only some leaved 
branclilets; they are from the Raniganj-Kamthi horizon of the Damuda 
Group ; they also are closely related to the Australian species, but at the 
same time they show relations to the Jurassic species of Italy and Siberia as 
well, so that Fhyllotheca appears to be a wide-spread and widely ranging 
fossil. 

Locality and Horizon, — In the Newcastle beds (Upper Coal Measures) 
at Newcastle, N. S.Wales; the figm'cd specimens (Permo-Carboniferous). 
In the Mersey Coal beds, Tasmania (Permo-Carboniferous). In the Jeru- 
salem Basin and other localities (see ante)^ Tasmania (Mesozoic). At Cape 
Paterson, Victoria (quoted Rep. of Progress, see ante)^ (Mesozoic.) 

In my original paper I included under the above species two others, 
described as P. ramosa^ M'Coy, and P. Ilookeriy M^Coy, and I am also now 
of the same opinion. But as the two species, especially P. Uookeri^ have 
been several times quoted as such, I shall give here their diagnoses. 

PUYLLOTHECA KAMOSA, M'Coy. 

Fhyllotheca ramosa, M*Coy, loc, cif., 1847, XX, p. 150, Tab. XI, figs. 2, 3. 
„ „ Tenison Woods, loc. cif., 1883, p. 73. 

aS^;. Cha7\ — " Stem branched, smooth or striated ; sheath half the 
length of the inteniodes ; leaves thin, linear flat ; twice or three times the 
length of the sheath, with a very fine indistinct midrib." 

Obs. — This diagnoses fits quite well to some specimens of Fhyllo^ 
theca australiSy Bgt. 

Locality and Horizon, — This sjiecies was quoted from the Newcastle 
beds, at Mulubimba, New South Wales. 
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PlIYLLOTHECA IIOOKERI, M'CoiJ. 

Phylhiheca HooJcerl, M^Coy, he, cif., 1817, XX, p. 157, Tab. XI, figs. 4-7. 
„ „ Tonison Woods, loc. oil., 1883, p. 73. 

Sp. Char. — '^ Stem, simple, coarsely sulcated and ridged longitudinally; 
sheaths very large, loose, sub-infundibuliform, each sheath extending from 
one articulation to the next, so as to conceal the stem ; leaves about twice the 
length of the sheaths, thick, narrow, with a strong, prominent midrib." 

Locality and Horizon. — In the Wianamatta beds, at Clarke's Hill, 
near Cobbitty, New South Wales (Mesozoic). 

PlIYLLOTHECA coxciKNA, Ten. JFoods. 

Phi/llotheca concinua, Tenison "Woods, loc. cif.y 1883, p. 75, PI. vi^ f. 9.* 

Sp. Char. — *^ Stems neatly striated with 15 to 18 ribs terminating in 
linear leaves which, though slightly curved, do not sjiread, but lie almost 
parallel to the stem." The figure is of a very incomi)letc specimen, which 
can also be of a stem only. 

Locality and Horizon. — In the shales of the Hawkesbuiy Sandstone, 
at Sugarloaf Hill (Mesozoic). 

PlIYLLOTHECA CARNOSA, Ten. TFoods. 
l^hi/U)ihcca carnosa, Tenison Woods, loc. cif., 1883, p. 75, PL IX, f. 2. 

Obs. — This species is founded on very poor material, only one specimen 
having been observed by the autlior. According to his description it is very 
imperfect, but shows a close succession of verticillate leaves, which radiate 
very slightly from the stem. They are close, obtuse, about half a millimetre 
wide and five long. They form five cup-sliaped divisions on a stem thirty- 
five millimetres long and ten wide. 

Mr. Tenison Woods compares it in some degree with my Phyllotheca 
robmta. To me the figured specimen would rather appear to be a coniferous 
plant, perhaps a JPachyphyllum. 

Locality and Horizon. — In the Mesozoic beds of the Walloon Mine, 
near Ipswich, Queensland (Mesozoic). 

• [In the late Mr. Wooda' text this reference U erroneously given as PI. IX, Fig. 2.— R. B., jun.] 
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3.— A XN ULA lilEyE. 

GV««s— ANNULAllIA, Brongniart, 1828. 

(Prodrome, p. 1j5.) 

Ohs. — Tliis genus contains herbaceous plants, the stems of wliicli arc 
articulate subulate, and divided by solid diaphragms at the joints. Brandies 
pinnate. The leaflets are disposed round the diaphragms in wliorls, and as 
the margin of the diaphragm is thiclvcned it appears in the impression as a 
horizontal ring, round whicli the leaflets are arranged. They are of various 
shapes, lingulately, elongately, or spathulately lanceolate, thickish, generally 
horizontally spread out round the ring mentioned, with a central nerve. 

The genus has its widest dis;tribution in the true Coal lEcasures of 
Europe, where also its fructiiication is known. In Australia the genus is 
represented, I think, by some leaf-whorls, Avliich occur in coal shale below 
the Upper Marine beds. 

AXNULATcIA ATSTIIALIS, Fcislmcnitcl. 

ri. XII, Fl-s. 1,2. 

A. amtralh^ Pelstniantol. Pal. uml Mesoz. Plora d. iiotl. Aii.-lralieiis, 1S79, p. 151', PI. VII, 

fiirs. 5. G, (ja. 
„ Tcnison AVoods, loc. cit., 1SS3, p. SO. 

5);. Chcn\ — Caule tonui articulato ; foliis verticillatis ; verticillis 
usque ad decom-phyllis ; foliis incurvato expansis, membranaceis, lanceolato 
spathulatis, ad 18 millim. longis ; nervo medio percursis. 

Obs. — This is the only liitlierto known species of Anmilaria from the 
Australian Coal beds. It resemldes somewhat Annul aria lonyifolia^ Bgt., 
but tlie leaflets are not so long, are tliinner in tlieir substance, and the whole 
plant appears to liave been much more tender. In the same way the 
Australian species is distinct from ul. sphenophijUoides^ Zenk., ixwdi Annular i a 
racUala, Bgt. 

There is one circumstance to l)o mentioned now. In his Jura Flora of 
the Kusnezk Basin in the Altai ^[ountaiiis;,* Prof. Schmalhausen has described 
a genus of coniferous plants under th(^ name Cf/clop!ff/s, Avhich has its leaves 
also arranged in whorls, and Avliicli to some extent bears resemblance to 
Annular ia. In a subsequent paper of liis, Professor Sclimalhausenf has 

* Ma'-.n. A.-:i'l. Imp. S(\ St IV't.MvlMurir, !S7:», \'il S r. 'Wnno XXVIT, No. 4. 
t rilanzcnpaldontologisc'lio li:itr;igc (Bull. Acad. So. St. IVttr.buir.v, 1SS:<, Tome XXVIIT, pp. 420-138, 2 plates). 
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brought my Anmilaria auslralis into close relation with his genus Cyclopitya. 
I am, however, not quite certain about this correlation, especially as I cannot 
remember having observed in the Australian specimens a transverse striation 
to both sides of the midi'ib of the leaflets, which Prof. Schmalhausen points 
out as characteristic of liis genus. I had for the original description only 
two specimens at my disposal (these are figured), and it would thus be of 
great interest, to pay attention to this species, whether additional specimens, 
when found, will show tliis characteristic striation or not. Up to this time 
I do not feel justified in separating our Australian fossil from the genus 
Annulanay although I shall mention it again amongst the Conifem). 

Locality and Horizon. — In the coal shales of the Lower Coal Measures 
(below Upper Marino beds) at Greta, New South Wales (Carboniferous). 



^.-^CALAMITEJE. 

(7(?w?^5— CALAMITES, Stickoto, 1784. 

Obs. — Calamites comprises certain remains of cquisetaceous plants, of 
which generally the stems are represented, and which occur frequently in 
Carboniferous rocks, but arc also known from other strata. The stems are 
jointed, with diaphragms in the joints; outside surface smooth or sulcato; 
inside surface always sulcate ; leaflets in whorls, long, linear, free, deciduous. 
Pructifieation a cone, with sterile and fertile whorls alternating, which is the 
chief difference from Equisetum. There are certain leaved forms, known as 
AsierophylliteSj which by some authors are considered as the leaved branches 
of Calamites, and as such arc called Calamocladus. Prom Australia two 
species of Calamites are knoA\Ti, one of which has been originally identified 
by myself, while the other one was quoted on the authority of the late Prof. 
De Koninck. 

Calamites (AncniEOCALAMiTEs) radiatus, JBrongniart. 

PL III, Fig.s. 1-3. 

Calamites radiatus, Bronguiart, Ilistoire d. Veg. Foss., 1828, 1, p. 122., PI. 2G. 

OaJamites transitionis, Goppcrt, Plora des Ubcrgangagebirge (Nova Act. Acad. Loop. Carol., 1852, 

p. IIG, Tab. III,.IV). 
Bornia radiata, ScLimpcr, Traito Pal. Veg , 18G0, p. 335, PI. XXI Y. 
Calamites radiatus, Hcer, Fossilo Flora der Biircninsel, 1871, p. 32, Tab. I-VI. 
Archccocalamites radiatus, Sfcur, Culm Flora dcs Miiliriscliscldesisehcu Dacliscbicfera, 1875, p. 2, 

Taf. 1, figs. 3-8 ; Taf . II-IV, Taf . V, figs. 1, 2. 
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Bornia radiata^ Ethcridgc, jiir., Catalogue, 1878, p. 29. 

Bornia radiato, Do Koniiick, Yom. Pal. Nouv.-Galles du Sud., 1877, Pt. 3, p. 142, Tab. 7, f. 1. 

Cjlamitcs radiatim^ Pcistmanlcl, Palacoz. uiid mcsoz. Plora d. ostl. Australicns, Xaclitrag, 1870, 

p. 114, Taf. VI, f. 1, Taf. VII, 3, 4. 
Calamites (Bornia) radiatus, Tenison Woods he, cit., 1883, p. 83. 

Obs. — Tliis is a sjiecies which has the ribs in the joints not alternating, 
but only interrupted; the leaves long, linear; which on the branches are 
once or twice forked. It is well known in the Lower Carboniferous beds 
(Lhnestone and Culm) of Europe, and in Mr. 1). Stur's above work it is very 
minutely discussed. Mr. Stur made it the type of a new genus, ArcIiceO' 
adamltes, but I think tlie name Calamites does as well. Mr. Stur has also 
sudiciently ilhistrated the leaf organs, and lias recognized in a specimen from 
llothwaltersdorf, in Silesia, Avhich I described as AstcrophylliteSy the fructifi- 
cation of the above species. 

I figure two specimens of stems (PI. Ill, Figs. 1, 3). In Fig. 2 of same 
IMate are, I think, represented the leaves of this si:)ecies. These are narrow, 
linear impressions, which in some places are forked ; l^ut this forking is not 
so regular, as was described by Mr. Stur; but still I think the said fossil 
represents the leaves, and I point in this respect to Prof. Ilcer's Tab. II, 
Fig. (), (Joe. cit.) 

Locality and Horizon. — The .specimens figured by me are from the 
Lower Carbonilerous beds at Smith's Creek, near Stroud, Xew South Wales, 
and they had the numbers G (Figs. 1, 3) and 17 (Fig. 2) attached to tliem, 
which refer to the section through the strata at the locality named. 

It is also (jiioted by Mr. Tenison Woods from similar beds at 
Hobuntungen, in the Drummoud llange, C^ueenshmd (Lower Carboniferous). 

Calamities varians, (Jcnnar. 

Calatnifca van'anSy l)c Koiiiiu'k, toe. </7., 1^77, Pi. 3, p. 1-12. 
,, Ethoiidi;o, jun., luc. cif.y 1>7S, p. 30. 
iVL^tmMiuol, loc. (v7., L^7l>. p. 115. 
Tenison WikhIs, /(><'. at., Iss3, p. 8-"). 

Obs. — I have not seen any specimens of tliis phint, but I know it only 
from ([notations by Frof. l)e Ivoninck and ^Ir. Tenison Woods. 

Loraliff/ and 7/t»7*:o//.-- Lower ^Farine beds and Coal Measures, New 
South AVakvs (Prof. De Koninek) ; Drummoud llaiige, Queensland (Mr. 
Tenison Woods). (Lower Carbonilerous.') 
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EQUISETACEiE INGEBTiE SEDIS STSTEMATICiE. 

PL II, Fig. 8. 

Obs. — There is a fragment amongst the Australian fossils which I 
have referred to the genus Sphenophyllumy although I did not venture to 
determine it si^ecifically. 

This genus is chiefly represented in the true Coal Measures of Europe 
and America; hut there is also a S2^heno2)hyllum anliqimm^ Dawson, from 
Upper Devonian strata at St. John, North America (placed by Prof. Heer 
with his Ursa horizon). There is a SplienophylUon tenerrimnm^ Ettgli., from 
the Culm ; but we know also a Spheiiophyllum from the Gas Coal, Bohemia, 
which, if not younger, is certainly uppermost Carboniferous, probably tran- 
sitional between Carboniferous and Permian. In India there is in the Damuda 
division of the Gondwana System, a plant, apparently equisetaceous, originally 
described as Trizygia speciosuy Royle, later called by some authors Spheno- 
phyllum trizygia y which probably represents the Carboniferous Sphenophyllum 
in the Damuda coal beds in India. 

The fragment from Australia shows, as far as I could observe, a portion 
of the stem with a joint and a leaf -whorl. The leaves are pretty largo and 
distinctly cimeiform. 

Locality and Horizon. — From the Lower Carboniferous beds at Port 
Stephens, New South Wales. 

<7e;«w5— VERTEBRARIA, Royle, 1839. 

Vertehraria, Roylc, Ulustrat. Botany and Nat. Hist. llim. Mts., 18 J9, p. XXIX*, PI. II, figa. 1-5. 

„ MX^oy, Anu. and Mag. Nat. Hist., 18Jr7, Vol. XX, pp. 145-147, PL IX, f. 1. 

Clasferia, Dana, Geology U. States Expl. ExikI., 1849, PI. XIV. 
Sphenophyllum, Unger, Gen. et Spec. Plant. Fosa., 1850, p. 71. 
Vcrtehraria, Bunbury, Quart. Journ. Gcol. Soc, 186 L, Vol. XVII, p. 338, PI. XI, f. 3. 

Feistmantel, Raniganj Foasils (Journ. As. Soc. Bengal, 1870, Vol. XLV, p. 347). 

Feistmantel, Flora of the Damuda and Paucliet Divisions (Gondwana Flora, 1880, 
Vol. Ill, Pt. 2, p. 71, &c., figs.) 

Feistmantel, Palaeontographica, loc, cif., 1878, p. 81-, &c., figs. 

Tenison Woods, loc. cit,^ 1883, p. 75, ct seq. 









Obs. — ^Tliis peculiar genus of fossil plants is hitherto known with 
certainty only from India and Australia, and in the latter country especially 



from the Newcastle beds ; the true nature of it is, however, not yet made 
out satisfactorily. 

Tlie first figure of it was given by Eoylc {loo. c'U.), from specimens 
which came from the Indian coal beds, He named the goiins, as well as two 
species, viz., Vertehrarin indica and Veriebraria radiala, which, however, 
certainly represent only one plant, the one being a longitudinal, the other 
a cross section. 

From Australia it was first made known by Prof. M'Coy, but from a 
small specimen, which showed the fossil in cross section. M'Coy called it 
Vertehraria ausfralts, and compared it to a SphenophifUum with closely set 
leaf-whorls. M'Coy's origuial figure is reproduced on PI. XIV, Pig. 6 ; it 
clearly shows that it can be no Splienophylliim. To some extent it resembles 
Eoyle's figure of V. radiata. 

In 1850 this species was placed by Prof. Unger in the genus SpltenO' 
phfflltim, with the same specific name, upon the authority of Prof. M'Coy, 
Shortly before Unger's mentioned work appeared there was described by 
Prof. Dana (loc. cit.) another plant from Austi-alia, iiiidei' the name of Claateria 
amtralis. But fi-om a closer comparison we find that this Clasleria of Dana 
agrees well with Royle's genus Vertebraria, that it represents the longi- 
tudinal section, while H'Coy's figure has to bo considered as a cross section 
of the same. I have reproduced t«^o of Prof. Dana's figures on PI. XV, 
Pigs. 2, 3. 

Wc have thus a plant which i\'itliiu four years lias been described by 
three different names — Vertebraria, M'Coy (18i7); Clasteria, Dana (1819); 
and Sphenophyllum, Unger (1850). 

The Vertebraria in India and Australia appear to be closely related, 
but this relation has rather a doubtful importance, in so far as we do not 
know the true nature of the plant ; at the same time, it is to be mentioned 
that in Australia the plant is not so common as in India. 

A verj' thorough description of this plant from India was given by 
Sir Charles Bunbury {loc. cit., 18C1), and I have discussed the same subject at 
length in my paper on some Baniganj Plants (loc. cif., 187C). There I have, 
starting from Sir C. Bunbm-y's observations, tried to show that Vertebraria 
most probably represents the rhizoma and rootlets of certain equisetaceous 
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amtralis, which, as M'Coy thought, i-esembled a Sphenophyllum, with closely 
set leaf -whorls, but which is apparently a cross section of the stem. 

Locality and Horizon. — ^This species is known in Australia only, from 
the Newcastle beds (Upper Coal Measures) of New South Wales, at various 
localities (Permian), 

Vertebraria eqcisett. Ten. Woods. 

Vertehraria equisefi, Tenison Woods, loc. cit., 1883, p. 80, PL I, f. 3. 

Locality and JECorizon. — In grey clay, below the coal in the Tivoli 
Mine, Ipswich, Queensland (Mesozoic, ? Jurassic). 

Vertebraria towarrensis, Ten. Woods. 

Vertehraria towarrensis, Tenison Woodr*, loc. cit., 18S3, p. 81, PI. T, figs. 1, 2, 4. 

Locality and Horizon. — At Rosewood, about twenty-four miles west 
of Rockhampton, Queensland (Mesozoic, Jurassic r). 



B. PILICES. 

Ohs. — Remains of ferns arc the most numerous amongst the fossil 
plants of the Coal deposits in Australia ; I may only point for instance to the 
numerous species or varieties of Glossopteris, and there are others too. 

Genus— ^VUY>sOVTYJil^, Bronyniart. 

Ohs. — This genus is altogether rich in si)ecies, especially in the 
Palaeozoic formations; and also from Australia there are several species 
described, of which, however, I have seen none, so that I can only refer to 
the literature. 

Spuexopteris alata, Brongniart, sp. 

Pecopterift alata, Brongniart, Hist. Yog. Foss., 182S, p. 3GI, Tab. 12S. 
Aspidites alatus, Goppcrt, Syst. Fil. Foss., 183G, p. 358. 
Sphenopteris alata, Sternberg, Vers. cl. Fl. d. Vorw., 1838, II, p. 131. 

„ M*Coy, loc. cit., 18i7, p. 1-49. 

„ Unger, loc. cit., 1850, p. 121. 

„ Feistmantcl, loc. cit., 1878, p. 87. 

„ Tenison "Woods, loc. cit., 1883, p. 89. 

Sp. Char. — ^Fronde tripinnata; rhachidibus alatis; pinnis pinnatis, 
summis pinnatifidis, pinnulis sessilibus decurrentibus, inferioribus pinnatifidis 
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laciniis 3-6 jugis grosse dentatis, superioribus inciso-dentatis ; ncrvis secun- 
dariis in singulo lobo o nervo medio sub-excurrento sub-angulo acuto eggre- 
dientibus simplicibiis, dichotomisve. 

"Frond tripinnate; radiis winged; pinnae pinnate, above pinnatifid 
with decurrent sessile pinnules, lower pinnatifid with three to six bluntly- 
toothed segments, upper ones inciso-dentate ; veins either simple or forked, 
diverging slightly into each lobe from the costa at an acute angle." 

01)8. — Tills species was several times referred to as a Carboniferous 
fossil, as it was correlated with the Splienopteris alalay Bgt. {HymenophylUlea 
Grandini, Gopp.) ; but this is not the case, the matter standing as follows. 
Brongniart originally described a Pecopteris alata from Australia, and a 
Sphenopteris alata from the Carboniferous at Gaislautern, near Saarbriick, 
in Germany. Later on the Fecopteris alata was jilaced by Sternberg with 
Sphenopteris y and has to be quoted as Sphenopteris alata, Stbg., or Bgt., sp.; 
and it cannot be therefore confounded with Brongniart's original Sphenopteris 
alata^ which by Goppert was referred to Uyinenophyllites as H. Grandini, 
while Schimper quoted it as Sphenoptteris Grandini. Both Morris and 
M'Coy quoted it in the sense of Brongniart's Pecopteris alata, which there- 
fore, as such, could not be considered as a Carboniferous species. 

Locality and Horizon. — Ilawkesbury B;iver, New South Wales (Brong- 
niart's quotation, no formation) ; Mulubimba, New South Wales, Newcastle 
beds (M'Coy).* 

Sphenoptejus alata, var. exilis, Morris. 

Si)henopteri8 alata , var. exilisy Morris, he. cit., 1845, p. 246, PL VII, figs. 4, ia, 

„ FeiHtmantel, Joe. cit., 1878, p. 88. 
„ Tciiison "Woods, loe. eit., 18S3, p. 90. 






Sp. Char. — ^Fronde subtriangulari basi tripinnatiftda ; rhachidc alata ; 
jnnnulis aut contractis aut confluentibus decurrentibus irregulariter lobatis, 
lobis intcgris, aut dentatis ; nervis tenerris pinnatis. 

" Frond somewhat triangular, with a tripinnatifld base ; margin of the 
racliis alate ; pinnules either contracted at the base or confluent, decurrent, 
irregularly lobed, lobes entire or dentate ; veins slender, pinnate.'* 

* [In all probability from tlic Ilawkc&biiry Sandstone Scries also. — R. E., jun.] 
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Locality and Horizon. — Associated with the former in a light-coloured 
shale from the Ilawkesbury lliver, New South Wales (probably Newcastle 
Beds).* 

Sphenopteris Baileyana, Ten. Woods. 

Sphcnoptcris Bailei/ana, Teuison "Woods, 1883, loe, cU., p. 93, PI. 4, f. 2. 

Sp. Char. — " Frond bipinnatifid, membranaceous, rachis winged ; pin- 
nules alternate, almost simple, broad at the base, becoming regularly narrower 
at each lobe, so as to form an almost conical leaflet, emerging at an open angle 
and curving upwards, the lower shorter, the upper longer and spreading; 
lobes linear, narrow, rounded, very slightly segmented, much longer in the 
upper pinnules, the terminal lobe produced ; costa conspicuous, reaching the 
apex ; veins very fine, emerging at an acute angle, bifurcating immediately, 
sending a venule to the end of each lobe." 

Locality and Horizon. — In the Carbonaceous beds at Rosewood, near 
Ipswich (Mesozoic, Jurassic ?). 

Sphenopteris crebra, Ten. Woods. 

Sphenopferis crehraf Tenison "Woods, he, cit., 1883, p. 93, PI. 3, f. 4. 

Sj). Char. — ** Frond evidently tender and membranaceous, bipinnate ; 
pinna> wide, alternate, slightly oblique, oblong, quadrate ; pinnules so close 
together as not to be easily distinguished, faintly pinnatifld ; lobes a little 
more oblique than the pinnae, oblong ovate, with a slightly undulating 
margin ; costa sending ofE veins, which fork once, and the venules reaching 
the margin." 

Locality and HoHzon. — Ballimore Coal-field, Talbragar River, New 
South Wales (Hawkesbury beds, ? Trias.) t 

Sphenopteris elongata, Carruthera. 

Sphenopteris elongata^ Carruthers, in Daintree, loc, cii., 1872, p. 355, PI. XXVII, f. 1. 
„ „ Ecistmantol, loc, cit., 1878, p. 108. 

„ „ Tenison Woods, loc, cit., 1883, p. 92. 

iS^;. Char. — ^Fronde dichotome divisa, divisionibus irregulariter pin- 
natis; pinnis simplicibus, bifurcatis an irregulariter pinnatis; segmentis 

• [As in the case of the former species, this probably came from the Hawkesbury Series. Tlio Newcastle 
Coal Measures do not occur on tlie Ilawkesbury River proper. — R. E., jun.] 

t [Mr. C. S. Wilkinson states that " In lithological character the Ballimore beds somewhat resemble the 
Upper Coal Measures of Newcastle, to wliich they may belong." (Notes on the Geology N. S. Wales, 2nd 
edit., 1887, p. 72 ) Tlie R<;v. J. Milne Curran regnixls these beds as older than cither the Ilawkesbury or Clarouco 
Series. — K. E., jnr.] 
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angnstis lincaribus, apicem versus atteniiantibiis ; nervo medio singulo; 
nervos simplices in medio segmeutorum (pinnulariim) currentes, emittentc. 

** Frond dicliotomously divided, each division irregularly pinnate ; 
pinnse simple, bifurcate or irregularly pinnate; segments narrow, linear, 
slightly tapering upwards to the somewhat blunt apex, the costa sending out 
simple veins, which run along the middle of each segment." 

Obs. — Carruthers says that, besides Thinnfeldia (Pecopfevis) odon- 
topferoideSy it is the commonest fossil, which, however, Mr. Tenison Woods 
could not confirm. 

Locality and Horizon. — In the Upper Carbonaceous beds at the 
Tivoli Coal Mines, Ipswich, Queensland ; in similar beds in the Jerusalem 
Basin, Tasmania {Crispin). (Mesozoic, Jurassic.) 

Sphenoptbris flabellifolia, Ten. Woods. 

Sjphcnopferis {Aneimioidcs) Jfahellifolia, Tenison "Woods, loc, cit., 1883, p. 01?. 

Sp. Char. — "Prond delicate, small, bipinnate; rachis terete, some- 
what thick; pinnae oblong, cuneate, contracted at the base to a delicate 
petiole, lower edge entire, upper divided into linear cuneate lobes of varying 
width, the edges straight or rounded, some of the pinnoo much elongated ; 
costa inconspicuous ; veins fine, close, numerous, straight, radiating." 

Locality and Horizon. — ^Abundantly found in a blue shale on the 
Burnett River, Queensland (Mesozoic, ? Jurassic). 

Sphenoptbris flabellifolia, var. erecta, Ten. Woods. 

Sphenopieris {Ancimioidcs) flahelUfolia, var. erecfa, Tenison "Woods, Joe, cit., 1883, p. 91. 

The distinction of this fossil seems hardly to be justified even as a 
varietv. 

Locality and Horizon. — At the same locality as the preceding. 

Sphenoptbris flexxjosa, M^Coy. 

Sphenopieris Jlcxuosa, M*Coy, loc, cit., 1847, p. 150, PI. IX, figs. 4, ia. 
,f „ Ungcr, loc, cit., 1850, p. 127. 

„ Feistmantcl, loc, cit., 1878, p. 88. 

Tenison Woods, loc. cit., 1883, p. ?1. 

Sp. Char. — Fronde bipinnata ; pinnis longissimis, rhaehidc flexuosa ; 
pinnulis magnis, moderatim obliquis, iniequalibus, ovatis, utroquc in latere 
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lobis duobus; apice trilobate; nervis crassiusculis, numerose ramificatis, 
septem ramis marginem loborum adtingentibiis ; tribus lobos apicales 
intrantibus. 

" Frond bipinnate ; pinna) long with a strong flexuous naked racliis ; 
pinnules large, moderately oblique, unequal, ovate ; sides cut into two very 
large, unequal, rounded lobes on each side ; apex tri-lobed ; veins strong, much 
branched, seven branches reaching the margin of each lobe, and three going 
into each of the three lobes of the apex." 

Locality and Horizon. — In a bed of brown clay, at Mulubimba, New 
South Wales (Newcastle beds, ? Permian) . 

Sphenopteris germana, M'Coy. 

Sphenopieris r/ei^manus, M'Coy, loc, cif.^ 1847, p. 150, PI. X, figs. 2, 2a, 
„ germana^ IJDger, loc. cif., 1850, p. 127. 

„ „ Feistmaiitcl, loc. cif., 1878, p. 88. 

„ „ Tenison Woods, loc. cil., 1883, p. 91. 

Sp. Char. — Fronde bipinnata; pinnis obliquis, alternis, elongatis, ovatis, 
rhachibus pinnarum subalatis ; pinnulis ovalibus pinnatifldis ; lobis obliquis 
cUipticis tribus aut quatuor in utroquc latere, apice pinnularum trilobate ; 
nervis bipinnatis, tribus ramis lobos intrantibus. 

" Frond bipinnate ; pinnae oblique, alternate, elongate, ovate with a 
narrow membranaceous margin ; pinnules oval, deeply pinnatifid ; lobes 
very oblique, elliptical, generally three on each side, and the apex of the 
pinnules three-lobed ; veins bipinnate, three branches reaching the margin of 
each lobe." 

Obs. — Approaches very closely Sphenopteris (Thyrsopteri^JMiirrayana^ 
Bgt., sp. 

Locality and Horizon. — In shales at Mulubimba, New South Wales 
(Newcastle beds, ? Permian). 

Sphenopteris hastata, M'Coy. 

Sphenopteris hasiala^ M*Coy, loc, cit., 184j7, p. 149, Pl. X, figa. 1, la. 
„ „ Uuger, loc. cit,^ 1850, p. 127. 

„ „ Feistmantel, loc, clt., 1878, p. 88. 

„ ,, Tenison "Woods, loc, cit., 1883, p. 90. 

Sp. Char. — Fronde bipinnata ; pinnis longis, acute lanceolatis, rhachide 
alata; pinnulis ellipticis, sensim undulato dentatis, tribus lobis obsoletis 
utroque in margine ; nervis bipinnatis duobus ramis lobos intrantibus. 
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" Frond bipinnate ; pinnao long, acutely lanceolate, with a broad alato 
margin ; pinnules elliptical, obscurely undulate, dentate, having three obsolete 
lobes on each side ; veins bipinnate, two brandies reaching each lobe of the 
margin." 

Locality cmd Horizon. — Not uncommon in the shale of Mulubimba, 
New South Wales (Newcastle beds, Permian). 

Sphenopteris iguanensis, M'Coy. 

Sphenopteris iguanensis, M^Coy, Prodr. Pal. Victoria, Dec. IV, 1876, p. 22, PI. XXXVI, f. 35. 
„ „ Tenison Woods, loc, cit., 18S3, p. 92. 

'* Frond dichotomously bi-pinnatifid ; segments of usually 5 to 7 lobes 
oblique elongate cuneate, confluent at base, the apices crenulato-lobate by 
small acutely angular indentations ; veins slender, numerous, forked, diverging 
from the base, usually about three to each lobe, a few towards the middle 
stronger than the rest, but no distinct midrib ; rachis rather thick ; length 
of pinnules, 1 to 2 inches ; greatest width, usually about 4 lines.'* 

Obs. — Prof. M^Coy places this species in the subdivision Eremopteris^ 
Schimper. 

Locality and Horizon. — In hard olive flags, Iguana Creek, Victoria 
(Upper Devonian) . 

SpnENOPTERis LOBiPOLiA, MorHs. 

Sphenopteris lobifolia^ Morris in Strzelecki, loc, cif., 1815, p. 24G, PI. VII, figs. 3, 2a, 

Dana, loc. cif., 18i9, p. 715, PI. 12, f. 12. 
„ Unger, he. cit, 1850, p. 128. 
„ Eeistmantcl, loc. eit., 1878, p. 87. 
„ „ Tenison Woods, loc. cit.^ 1883, p. 88. 

Sp. Char. — Fronde bipinnata; pinnis sublinearibus, elongatis alter- 
nantibus; pinnulis membranaceis, inferionim pinnarum pinnulis equalibus, 
ovato-oblongis, ad basim contractis, approximatis, tribus lobis subequalibus 
utraque in parte uno terminali obtuso ; pinnulis apicem versus acute trilobis, 
ac decurrentibus, nervis in lobis furcatis. 

"Frond bipinnate; pinnae somewhat linear, elongate alternate; pinnules 
membranaceous, those of the lower pinnae equal, ovate oblong, contracted at 
the base, approximate, with three nearly equal rounded lobes on each side, 
and a terminal obtuse one ; veins proceeding into each to be divided near the 
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midrib, upper one furcate ; the pinnules towards the apex of the frond are 
rather sharply three-lobed and decurrent, the veins becoming forked in each 
lobe/* 

Locality and Horizon. — In the Upper Coal Measures of Newcastle, 
and at Mulubimba, New South Wales ; also on the Dawson River, Queens- 
land (Permo-Carboniferous). R. M. Johnston quotes it from the Upper 
Coal Measures (Mesozoic) of the New Town Coal Basin, in Tasmania. 

Sphenopterts pltjmosa, -Jf' Coy. 

Sphenopteris plnmosay M*Coy, loc. cit.f 1847, p. 150, PI. X, figs. 3, Sat. 
„ „ Pcistmantcl, loo, cit,, 1878, p. 88. 

„ „ Tenison "Woods, loc, cif., 1883, p. 91. 

Sp. Char. — Fronde bipinnata; pinnis curyatis, elongatis, angustis, 
plumosis ; pinnulis conf ortis obliquis, ovatis acuminatis, prof unde incisolobatis, 
apieali trilobata ; nervis crassiusculis, numcrose f urcatis, ramis septcm aut 
oeto lobos intrantibus. 

" Frond bipinnate ; pinnae curved, elongate, narrow, plumose, margin 
slightly alate to the raehis; pinnules close, oblique, ovate pointed, deej^ly 
cleft into about four oblique mucronate lobes on each side, exclusive of the 
largely trilobcd apex ; veins strong, much branched, so that about six branches 
reach the margin of each of the lobes of the lower side, and seven to each of 
those of the upper margin.'* 

Locality and Horizon. — In the shale of Mulubimba, New South Wales 
(Newcastle beds, ? Permian). 

Sphenopteris glossophylla. Ten. Woods. 

Sphenopteris gloasophylla, Tenison Woods, loc, ctf,, 1883, p. 91, PI. 4, f. 4. 

" Frond very small, with a somewhat thick raehis, repeatedly forking 
and bearing small, entire, alternate, ovate leaves on which the venation cannot 
be seen." 

Locality and Horizo^i. — ^At Ballimore Hill, Talbragar River Coal-field, 
near Dubbo, New South Wales (? Hawkesbury rocks, ? Triassic). 

(?^wt/«— TRICHOMANIDES. 
Trichomanides laxum, Ten. Woods. 

Trichomanides laxum^ Tenison Woods, loc, cit., 1383, p. 95, PL 10, f. 2. 

Sp. Char. — " Rhizome creeping, long, slender, sending up at distinct 
irregular intervals delicate, membranaceous, pinnate fronds ; pinnie emerging 
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at an acute angle, linear or cuneato, bifurcating with one simple free vein to 
each lobe." 

Locality and Uorizon.r—Ai Rosewood Scrub, Ipswich, not common 
(Carbonaceous beds, Mesozoic, ? Jurassic). 

Trichomanides Ettingshauseni, Johnston. 

TricTiomanid^a UHiiijehauseni, Johnston, loc, cit., 1885, p. 26, 

Sp. Char. — ** Frond pinnate (or bipinnate ?) ; pinnae delicate, mem- 
branous, narrow, with closely adpressed, simple, distant, alternate pinnules, 
similar in character to winged rachis ; pinnules simple, linear, sub-decurrent 
towards winged base, slightly diverging towards bluntly pointed apices. A 
simple nerve traverses branches and simple pinnule, as in the existing 
nymenophyllum rarum, Br. Length of pinna, 3 inches ; length of pinnules 
from junction of median nerve to apex, 15 mm. ; breadth of pinnules, 1^ 
mm.*' 

Locality and ILoHzon. — In the Spring Hill beds, Tasmania (Upper 
Mesozoic, Jurassic ?). 

TmcEOMANiDES SPINIFOLIUM, Ten. Woods. 

Trichamanides spinifolium, Tonison Woods, loc, eit.^ 1883, p. 95, Tab. 3, f. 7. 

Sp. Char. — " Prond evidently somewhat stiff, spreading, dichotomously 
dividing, bipinnate ; pinnae opposite, or nearly so, long, linear, and, together 
with the rachis, membranaceously whiged; pinnules nearly opposite or 
alternate, very short, and quite acute, the apical one long and linear ; veins 
thick, simple, free." 

Locality and lEoHzon. — At Rosewood, near Ipswich, Queensland 
(Carbonaceous beds, Mesozoic, ? Jurassic). 

(?(?wt^— ARCH^OPTERIS, Dawson. 

This genus was named by Schimper JPalaopteris. Dawson erected the 
above name. D. Stur, in his " Culmflora des Mahrisch-Schlesischen Dach- 
schiefers," has added new observations and given a list of the various species 
of Archceopteris known up to that time ; amongst them is also an ArchcBopteris 
dissecta, previously knoAvn as Cyclopteris dissecta^ from various places in the 
Lower Carboniferous strata of Europe. Amongst the Australian fossils there 
are also several species which, I think, may be rightly placed with this genus. 



06 

ARcnjEOPTERis HowiTTi, M^Coy. 

A. Howitti, M'Coy, Prodr. Tal. Victoria, Joe. cif., 1S76, p. 21, PI. XXXVI, fig«. 1, 2, 2a. 
„ Tcnison "Woods, Joe, clt., 1883, p. 06. 

Sj). Char. — *' Pinnae upwards of 4 inches long and about 1^ inches 
wide ; pinnules sub-opposite, imbricate, obliquely ovato-rhomboidal, narrowed 
to the base, which articulates to the petiole so as to appear slightly decurrent 
on one face and obliquely inserted on the other ; terminal pinnules nearly 
the size and shajie of the lateral ones, but equilateral ; average length of 
each pinnule, 1 inch 1 line ; width, 6 lines ; nerves slightly radiating, slender 
(about 14 inches 3 lines across the middle), with two or three dichotomous 
branches from base to upper margin ; edges only slightly lacerated." 

Obs. — Allied to A. JacJcsoni (Upper Devonian beds of Gaspe) and to 
the A. hibernica (Upper Devonian of Kilkenny and Berwickshire). 

Locality and Horizon. — Abundant in the olive flags of Iguana Creek, 
Victoria (Upper Devonian). 

AEcn^EOPTERis WiLKiNSONi, Felstmantel. 

PI. VI, Fig. 2 ; PL X, Figs. 1, 2. 
ArcJi(eopJen8 WiJkimoni, Feistmantel, Joe. eit., 1879, p. 148, PI. VI, figfl. 3, 4 ; PI. VII, f. 1. 

Sp. Char. — Foliis pinnatis ; rhaclii stricta, striatula, quondam furcata; 
segmentis (pinnulis) subalternis, oblonge, ovatis, pinnatifidis ; laciniis sub- 
alternis, cuneiformibus, basi angusta decurrentibus, incisis ; lobis denticulatis, 
terminalibus bi-trilobatis, inciso-dentatis ; neiTis crebris, flabellato-dichotomis. 

" Frond pinnate ;• racliis straight, somewhat striate, somethnes forked ; 
segments of the pinnules subalternate, oblong, ovate, pinnatifid ; segments 
or slits subalternate, cuneiform, narrowed at the base, decurrent, incised; 
lobes denticulate, the terminal ones bi-trilobed with incised dentations ; veins 
very close, flabellately dichotomous." 

Obs. — Amongst the known forms of Archa^opleris^ tlie nearest allies 
to this Australian species are -4. lyra^ Stur,* and A. dissecta, Gopp., sp. ; but 
the pinnules are longer, the lobes are wider apart, longer and more slender, 
and themselves again incised. 

Locality and Horizon. — At Smith's Creek, Stroud (Lower Carboni- 
ferous) . 

* Culnjflonv (1. Mabr.-Sclilcs. Dachscliicfers, PL V, f. 8* 
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Genus— KRACOPTBlilS, Schimper, 1869. 

(Traite Pal. Veg., Vol. I.) 

This genus is represented in Australia by several species, which were 
described by me in 1878 and 1879. They were all from Lower Carboniferous 
strata ; but recently Mr. R. M, Johnston has described a species from the 
Mesozoic beds in Tasmania. 

Ehacopteris (?) Feistmanteli, Johnston. 

Hhacopteris Feistmanteli, Johnston, loc, cit.y 1885, pp. 26, 27. 

Sp. Char. — *' Frond coriaceous, imparipinnate, handsome ; rachis 
strong ; pinnae sub-opposite, variable, distant, symmetrical or unsymmetrical, 
Ungulate or obovate lanceolate, curved or spreading, greatly contracted at 
attachment to rachis ; terminal j)innule erect, inequilateral, with a rounded 
lobe on one side at base, somewhat falciform ; apex generally more rounded 
than the terminations of lateml pinnae ; neuration parallel and crowded at 
contracted or petiolate attachment, thence gently spreading and forking, the 
lateral nerves terminating in dentate, or curiously recurved and variable 
laciniate segments, which are more strikingly developed at the base of lateral 
pinna) ; the central nerves reach the extreme tennination of pinnae ; nerves 
form a somewhat coarse linear grooving on surface of pinnae, but do not 
anastomose." 

Obs. — It is greatly to be regretted that Mr. Johnston did not figure 
the specimen, because it would be rather interesting to ascertain the fact 
whether it be really a Rhacopteris^ this genus having hitherto been known 
from Palaeozoic strata only. 

Locality and Horizon. — In the shaly beds at Spring Hill, Tasmania 
(Mesozoic). 

Rhacopteris in-«:quilatera, Ooppert, sp. 

PI. Ill, Fig. 4; PI. IV, Figs. 1-C; PI. V, Figs. 1-3; PI. VI, Fig. 1; PI. VII, Figs. 1, 3; PI. 

VIII, Figs. 1-2 ; PI. IX, Figs. 1, 2. 

Cyclopieris inaquilatera, Qoppert, Flora Sil. Der. und Unt. Steinkohlf., 185D, p. 72. Tab. 37, 

figs. 6, 7, a and 6. 
Palceopteris in<jequilatera, Schimper, Traite Pal. Veg., 1871;, Vol. III. 
Mhacopieris incequilatera, Stur, Culmfl. Miihr.-Schl. Dachsch., 1875, pp. 75, 70. 

Feistmantel, Foss. Flora d. ostl. Austr., 1878, p. 74, Tab. I, figs. 3, 3a ; 

Tab. Ill ; Tab. IV, figs. 1, 2. Nachtrag, 1879, pp. 145-147, and many 

figures. 

Tcnison Woods, loc. cif., 1883, p. 98. 
Otopferis ovata, M'Goy, Ann. and Mag. Nat. Hist., 18 i7, Vol. XX, p. 148, PI. 9, f. 2. 
11a 104—89 
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Sp. CJuir. — " Frond pinnate, pinnoD sublmbricate, spi-eading very 
much, inequilateral, upper side broadly rounded, truncate at the base at a 
right angle ; petiole short, sti-aiglit, decun-ent ; reins united at the base, 
spreading widely and dichotomously divided." 

Ohs. — From the spceimens at my disposal, and which are represented 
by the above figures, there appeai-s to be little doubt that they represent the 
above species from the European (Silesia) Slountain Limestone, as far as the 
figures in Prof. Goppcrt's Avork can be used for final comparison. 

Tbe specimens reprcsent the fern in various sizes, and all of them 
show the single leaf. Tbe rachis varies, but in no case is it very thick, 
showing generally a longitudinal middle line. To this rachis the leaflets 
are attached with variously long and thick petioles, in an alternating order. 
Tlie most distinct petioles are seen in PI. VII, Fig. 1 ; Fig. 3 on the same plate 
resembles mostly Prof. Goppcrt's original figures of Cyclopteris iiKuquilatera. 
The leaflets show on the outer rounded margin generally a more or loss 
pronounced indentation, but there is a specimen, PI. IV, Fig. 2, which shows 
the leaflets somewhat deeper incised, but Avbicli I also think belongs to the 
same species. The venation is, as can be seen in PL VII, Figs, la, U, Ic, 
repeatedly forked. 

The specimens figured on PI. IV, Fig. 3, and PI. VI, Fig. 1, are from 
Arowa, from which locality Prof. M'Coy described his Otopteris ovata, 
together with Gloaaopteria linearis, on account of which latter species 
he considered the said locality to belong to tbe upper horizon of tbe Coal 
Measures. The late Rev. W. B. Clarke forwarded to me the said two speci- 
mens as representing Prof. M'Coy's Otopteris ovala; but from comparison 
with the other figures of Mkncopleris inwquilatera, it will be seen that the 
former must be joined with tbe latter. This is in so far of importance as 
the locality Arowa has, in consequence of this identification, to be placed on 
the same horizon as Smith's Creek and Port Stephens, from whence Mhacop- 
teris inasqtiilatera is known, and which, as shown before, belong to the Lower 
Carboniferous Series. 

But this identification has a further important bearing. If it can be 
accepted as certain that Olossojiteris Hnearia occurred together with the said 
Otopteris ovata, now to be considered as Mkacopteris inaiqidlaiera, then it 
has to be relegated to the same horizon of Lower Carboniferous beds ; and 
this occurrence would thus be the oldest known, because the Lower Coal 
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Measures — at Greta, Stony Creek, &c., where also Glossopleris occurs — arc 
on a higher horizon than the heels of Smith's Creek, near Stroud, and Port 
Stephens. 

Localitij and Horizon. — At Smith's Creek, near Stroud — PL IV, Pig. 
1 (No. 13), Pig. 2 (No. 18), Pig. 4 (No. 10), Pig. 5 (No. 13), Pig. 6 (No. 
IG) ; PI. Vir, Pig. 1 (No. IG), Pig. 3 (No. It) ; PI. VIII, Pig. 1 (?fo. IG), 
Pig. 2 (No. IG), Pig. 3 (No. 11). At Arowa— PI. IV, Pig. 3 ; PI. VI, Pig. 
1. Port Stephens— PI. V, Pigs. 1, 3; PI. IX, Pig. 1. All in New South 
Wales (Lower Carhoniferous beds). 

RnACOPTErvLS intermedia, Feistmanlcl. 

ri. VI, Eig. 3. 

Rhacopteris intermedia, Feistmantol, loc, cif., 1878, p. 75, PI. 2, f. 3. 
„ „ Teuisoii Woods, loc. cif., 1883, p. 98. 

Sp. Char. — Pronde i)innata; rhachi crassa, linea media prominentc 
percursa ; pinnulis alternantilms pedunculatis, ohlongc rhombeis laeiniatis, 
lachiiis cuneatis, mcdiis longissimis, in pinnulis superioribus rarioribus ; 
marginibus laciniarum donticulatis ; nervis pluribus furcantibus, in lacinias 
radiantibus. 

" Rachis thick, with a prominent mesial angle ; pinnules alternate 
pedunculate, oblong rhomboid, incised into cunoate segments, the centre 
longest, incision scarcely marked above ; margins of the segments denticu- 
late ; veins nmnerous, forking, radiating into the segments." 

Obs. — ^This form shows various characters, which place it between 
Rhacopteris transitioniSy Stur, and H. 31ac1ianeckiy Stur. 

Localllij and Horizon. — In Lower Carboniferous beds at Port 
Stephens, New South Wales. 

RuACOPTERis (?) RoEMEUi, Fcislmanlel. 

ri. VIT, rigs. 2, 2a. 

R. Eocmeri, Euistmautcl, Zoitsclir. d. D. Geol. Goscllsch., 1873, XXV, 3, p. 508, Taf. XV, f. 11. 
Fcislinanlel, Foss. Yl v. Austr. Naclitr., 1879, p. 147, PI. II, figs. 2, 2a. 
Tenisoii Woods, loc. cif., 1883, pp. 08, 99. 

Obs. — ^Tliere are only two pinnula) of one specmien preseiTcd, which, 
by their general form, and by the mode of incision, resemble very much that 
species, which I described in 1873 as Sphenopteris Boemeri, from Lower 
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Carboniferous strata iii Silesia. Dionys Stur has shown that the above 
Sphenoptcris is to be placed with BhacopteriSy and to this Rhacopteri^ 
Roemeri I refer the above figured specimen from Australia. It Avas sent to ' 
me by the late Rev. W. B. Clarke. 

LocaUly and Iloi'izon. — In LoAver Carboniferous beds, at Smith's 
Creek, dear Stroud, New South Wales. 

RuACOPTEiiis SEPTENTRioNALis, Fcist mantel. 

PL III, Fig. 5. 
Bhacoptevis seplentn'onalis, Feist mantel, loc. cif., 1879, p. 147, PL IV, f. 5. 

Sj)' Char. — Eoliis pinnatis, rhachi linca longitudinali pcrcursa, pin- 
nulis subaltemis, breviter petiolatis, suberectis oblongis, rhachim versus 
prof unde bilobatis, dchinc subflabelli formibus ; lobis forma subrhombeis, 
prof undo fissis, laciniis apice rotundatis; nervatione indistincta, ut videtur 
dichotoma, ramis nervoram lacinias intrantibus. 

Rachis as in H. intermedia ; pinnulae subaltcrnate with short petiols, 
suberect, oblong, deeply lobed near the rachis, and thence subflabelliform ; 
lobes subrhomboid, deeply incised, segments rounded above ; venation indis- 
tinct, as it appears dichotomous, branches of veins entering the lobes. 

Obs. — Resembles somewhat Bhacoptcris trandtionis^ Stur, but is a 
more slender form altogether. 

Locality and Horizon. — In the Lower Carboniferous beds at Smith's 
Creek, near Stroud, New South Wales. 

Hymekophyllites dubia, MilnC'Curran. 

HifmenophyUites dubia, Milne Currau, On some Fossil Plants from Dubbo, New South Wales 

(Proc. Linn. Soc. N.S.W., 1885, Vol. IX. •) 

Locality and Horizon. — In the llawkcsbuiy Sandstone at Dubbo, 
New South Wales (Lower Mesozoic). 



Genus— ^"E^JJiOVl^WE;!.^, Brongniart. 

Obs. — This genus belongs to the group of Neuropteridca*, which, 
according to Schimper,t contains especially species from the Carboniferous 
rocks, which he unites in the genus Neta^opferis, Bgt., and some other 

[ * Pt. 2, p. 253, t. 9, fign. 1, 2. The locality is West Dubbo.— R.E., jun.] 
f Zittel, Ilandbuch dor Palrcontologie ; Pnlffopliytologic von Prof. Scliiinpor, 1870, jip. IIC cf acq. 
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Mesozoic forms, especially Triassic, whicli he calls Nenropteridium. I have 
myself seen no Neuroj)terls from Australia, hut the Rev. Tenison Woods 
describes one species, which, howcA^er, might mther he placed Avith Neurop- 
tericUiwi, as it has a single pinnate frond, and, besides, appears to come from 
Mesozoic strata. 

Neuropteris (? Neuropteridil'm) AUSTRA.LIS, Tcn. Woods. 

Xruropteris australis, Tenison WoocIj?, loc. cit., 1883, p. 100, PI. 8, figs. 4, 5. 

Sj:). Char. — " Frond pinnate, with a thick, hroad, conspicuously grooved 
rachis; pinnie ovate and lingulate, the lower ones moderately and irregu- 
larly lohed and obtuse, misymmetrical, the upper ones ovate, acuminate Avitli 
an acute aj^ex, the apical pinnules trifoliate, Avith lobes broadly rounded, and 
affixed to the rachis by a somewhat broad petiole; veins rather thick and 
prominent, radiating from the base, the venules running almost parallel in a 
curve to the margin ; length of lower pinnules 15 to 20 mm., breadth 8 to 10 
mm., upper ones gradually diminishing in length and breadth to the summit 
of the frond." 

Obs. — ^The figured specimen is not very comj)lete, so that it is not 
easy to compare it with other known forms ; but, as already mentioned 
above, it would really appear to be of the type of Neuropteridium. 

Locality and n^orizon. — Mr. Tenison Woods says that the specimen 
was found in the gravel of the Bell River, near Wellington, Ncav South 
Wales, in an ironstone which was evidently derived from some of the 
limonite nodules such as are obtained from the Hawkesbury beds ; the 
formation is thus not quite certain. 

(?^;2^//?— TIIINNPELDIA, mtivgshaiisen. 

Obs. — In this genus I placed originally a species of fern, Avhich is 
frequent enough in Australia and Tasmania, and which Avas variously 
described as Fecopteris or Odontopteris. As regards the position of this 
genus, it is jilaced by Schimper (Ilandbuch der Pala^ontologie, p. 123) in the 
group of Lomatopterideic, together Avith Zomatopteris and Cycadopteris. 

TniNNFELDTA ODONTOPTEROIDES, MorVl^^ Sp. 
Pis. XXIII— XXV, PI. XXVI, Pigs. 1, 2; PI. XXVIII, Fig. 8 ; Tl. XXIX, FigB. 1-5. 

Tecojfiterls oilontopteroides^ Morris in Strzclecki, Phys. Dcscrip. N.S. Wales, «fcc., 1845, p. 210, 

PI. VI, fi«s. 2-1. 
GlciclicnUcs odon fop f oroides, M'Coy, Ann. Mag. Nat. llis^t., 1817, Vol. XX, p. 117. 

Ungcr, Gen. ct Sp. Plant. Foss., 1850, p, 208. 
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CycadopierU / odontopfcroidc8^ Schimpor, Traitc Pal. Vc'g., 18G9, p. ISS, 

Alethopteris ? odontoptcroidca, Schiinpcr, Ihid.^ p. 5G9. 

Pccoptcris odontoptcroidcSy Carruthors, Quart. Jouni. Gool. Soc, 1872, Vt)l, XXVIII, p. 355 ^ 

Tab. 27, iigH. 2, 3. 
Pecoptcris odontopteroidcs^ Civpin, Bull. Acad. K. Belgiquo, 1875, Vol. XXXIX, 2(1 Scr., pp. 

258-203, figs. 1-5. 
„ „ Eiheridgo, Catalogue of iVustraliau Fossils, 1S78, p. 08. 

Thinnfeldia odontopferoidcs, IVistmantcl, Foss. Flora v. Australiens, loc. cif., 1878-70, ])p. 80, 

80, 105, 108, Tab. XIII, f. 5; Tab. XIV, f. 5; Tab. XV, f. 3-7; 
Tab. XVI, f. 1 ; pp. 1G5-1G0, IX-XI. 
„ „ Tcnisou AVoods, Joe. cif., 1883, pp. 101 et teq, 

Ohs. — This plant was first coUecteclby the Count Strzolccki, at Sprinpf 
Hill, Jerusalem Basin, and Avas described in 1815, by Prof. Morris, as JPecop- 
teris odontopteroides. Prof. Morris gave the following diagnosis : — *' Frond 
pinnatifidly bipinnate, or flabellate ? ; pinna> linear, elongate, acuminate ; 
pinnulje opposite, approximate, adnate, ovate, obtuse, entire; veins nearly 
obliterated." 

About the systematic position of the fern Prof. Morris was not quite 
certain; the venation reminded liim of an Odontopteris ; regarding the 
general form, it resembled somewhat the Neuroptens confcHa ; but still it 
appeared to him to be more related to Odontopteris penniensis. 

Prof. M'Coy thought that the dichotomy of the leaf called to mind 
the living Gleichenia^ and he therefore called the fern GleichenUes ; he, 
however, gave no figures. Prof. Morris' specimens were not veiy complete, 
and the venation Avas rather indistinctly preserved. Schimpcr, in his " Traito 
do Paleontologie Vegetale," has quoted the species in the same volume 
under tAVO different names, viz., as Cycadopteris ? odontopleroides (p. 488), 
and as Ale thop teris? odontopteroides (p. 569), and, what is rather surprising, 
with both different names are also given different diagnoses. 

• 

Figures of tliis species Avero given again in Mr. Carruthers' paper on 
specimens from Queensland. Both his figures shoAV a dichotomy of the leaf ; 
the leaflets are smaller than in Prof. Morris' specimens, but still Mr. 
Carruthers thinks both forms are identical. He gave the foUoAving 
diagnosis : — " Frond with a very short and thick stipe, dichotomously 
divided, the simple portion of the base of the frond, as avcU as each branch, 
pinnatifid; the segments more or less opposite, quadrate ovate, Avith the 
apex obliquely truncate, connq<tc at the base ; one vein passing into the 
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centre of the segment and repeatedly dicliotomous, several lateral veins, 
simple or dicliotomous, passing direct from the rachis into the upper and 
under portions of the segment." Carruthcrs does not think that this species 
is a Oleichenites. 

A further illustration and discussion of this plant is given by Mr. 
Cr^pin. He compares his figures with those of Mr. Carruthers and Prof. 
Morris, and concludes that all represent the same plant ; and this the more 
so as, on the same specimens from Tasmania, there occurred, together with 
JPecqpfaris odontopteroides^ Morr., also another plant, viz., Sphenopteris 
elongata^ Carr., in the same manner as Mr. Carruthers has also observed it in 
specimens from Queensland, which of course shows that both localities 
belong to the same formation. 

Speaking of the systematic position of this species, Mr. Cr^pin was of 
opinion that it should be placed in Odontoptcris^ and compares it especially 
with Odontopteris alpina, Gein., apparently because he thought the speci- 
mens came from the Coal formation ; but this is not the case. I have 
mentioned before that Mr. Crdpin himself noticed the identity of the species 
upon the specimens from Tasmania and Queensland, from which one can 
also judge of the identity of formations. Now, as shown before, the strata 
with Pecopteris fThinnfeldiaJ odontopteroides in Queensland are of Mesozoic 
age ; so that also the beds in the Jerusalem Basin, from whence Mr. Cr6pin's 
specimens have been obtained, have to be considered of the same age, which 
has, besides, already been shown in the preceding pages. 

Oardiocarpon amtrale^ Carr., therefore, cannot even be considered as 
belonging to the Coal formation (Carboniferous , as Mr. Crispin believes, 
because it was also at first described from Mesozoic rocks in Queensland. 

"With regard to Pecopteris odontopteroides^ Mr. Cr^pin also mentions 
the dichotomy of the leaf, but does not consider it in any way as a specific 
character. Etheridge, in his " Catalogue," quotes this species as Pecopteris 
odontopteroides^ but in the section "Mesozoic." In my first paper on 
Australian plants (1878) I placed it w^ith Thinnfeldia^ and I do not see any 
reason now for placing it elsewhere. We have thus a plant before us which, 
from the venation, belongs to the Odontopterideae (or Neuropterideoe) , but 
not to the Pecopterideo). Prom Odontoptosis this species differs by its 
venation, as the greater number of veins originate, as it were, from the base 
of a chief vein, and by the repeated dichotomy of the same chief vein, wliich 
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is, however, only short. This mode of venation distinguishes it also from the 
genus Ctenopteris. The form of the leaflets, as well as the venation, distin- 
guish it in a like manner from JPacliyptcris^ l^gt., and Dichopteris, Zigno, 
both of which, it appears, are in close relation to each other. There is, 
therefore, only the genus ThinnfelcUa into which this Australian plant can 
be best placed, especially if we compare the figured specimens of Mr. Car- 
ruthers {loc. cit., PI. XXVII, Figs. 2, 3), of Mr. Crepin {he. ciL, Figs. 
1-4), and those of myself {loc. ciL, 1878, Tl. XV, Figs. 5-7, and PI. XVI, 
Fig. 1, or now PL XXVI, Figs. 1, 2, and PI. XXIX, Figs. 1, 5), with the 
figures of Prof. Geinitz's ThUmfcldia crassincrvls.* This also shoAVS dicho- 
tomy of the leaf, similar leaflets, and a similar venation. 

I have figured a good number of specimens from various localities ; 
in several cases they differ in the size of tlie leaf, and also of the leaflets ; in 
some instances also apparently in the venation, but if thoroughly compared 
it will be found that all the various leaf varieties belong to the same species. 

The diagnosis of this species given by me, in 1879, was as follows : — 
" Fronde magnitudine variante, nunc tenera, mediocri, nunc robusta, valida ; 
simplici an dichotome divisa ; f rondibus qua>, simplices sunt, pinnato- 
pinnatifidis; pinnis longis; pinnulis rhombeo-ovatis hinc illine indentatis, 
basi connatis imis basalibus rhachi frondis insertis, semiellipticis, sed sequcnte 
cum pinnula connectis. Frondibus qua) dichotomoe sunt,, pinnatifidis an 
pinnato-pinnatifidis ; pinnis in portione indivisa locoque divisionis proximis, 
brevioribus ; illis in ramis longioribus ; pinnulis variantibus nunc oblique 
ovato-oblongis, nunc quadrato-ovatis, integris, an apice oblique truncatis an 
indentatis ; in f ronde pinnato-pinnatifida pinnulis imis basalibus etiam remotis 
et, in pinnis superioribus, rachi frondis adfixis ; nervis partim ex uno, quasi 
mediano, media in parte basis ex rhachi eggrediente, furcatione repetita 
orientibus, nonnuUis aliis directe ex rhachi eggredientibus, etiam f urcatis.'* 

In this diagnosis all the various forms of this species are included. 
According to it this species was of various sizes, now slender and of middling 
size, another time large and of strong growth ; this depends, apparently, upon 
the age of the plant ; the leaf is either simple or dichotomously divided. 
The simple fronds are pinnate-pinnatifid ; pinnae long ; pinnules rhomboid 
ovate, here and there dentate on the upper margin, at the base they are 

* Palacontograpliica, Siippl, III, Lief. 11 : Rlint. Pflnr»z,»n unci Tlucrrcstc in den Argent inischen Prp- 
Tinz?n, Tab. I, Figs. 10 10. 



105 

connate ; the lowest basal pinnules are semielliptic and inserted already on 
the rachis of the leaf, but still they are connected with the next leaflet of 
the pinna, so that it has to be considered as belonging to the pinna itself. 
The dichotomous fronds are either pinnatifid or pinnate-pinnatifid ; this 
depends on the state of development of the frond. In younger plants, when 
they are dichotomous, each branch represents a pinna, which is only pinnate, 
that is, it has only pinnules, which, however, also occur in the lower portion, 
below the point of division ; if they are larger forms, each of the branches 
represents a chief rachis, which bear pinnae with pinnules, and which also 
continue below tlie point of division; in these lower parts, however, the 
pinnae are shorter, wliile higher up they become much longer. The pinnules 
are of rather a varying form, sometimes obliquely ovate-oblong, sometimes 
quadrately ovate, entire or obliquely tiomcate above or indentate ; in the 
pinnate-pinnatifid frond the lowest basal pinnules are also removed somewhat 
down the rachis, especially in the pinnae closest to the top. 

The venation is quite chamcteristic ; the greater portion of the veins, 
which altogether are not very numerous, originate, as it were, from a common 
point in the base of the leaflet by repeated furcation ; besides this, there are 
other veins coming out directly from the rachis of the pinna, which also are 
repeatedly forked. The dichotomy of the leaf is pretty frequent ; it was 
observed by all the describers of this species, so it would follow that it is 
rather the rule than the exception. 

Locality and Horizon, — This species occurs at various localities on 
various horizons : — 

{a) In the Ilawkesbury rocks, at Mt. Victoria, New South Wales 
(Plates XXIII, XXIV, XXV). 

{h) In the Wianamatta Shales at Clarke's Hill, near Cobbitty, New 
South Wales (PI. XXVI, Figs. 1, 2). 

{c) In the Upper Mesozoic beds at Ipswich (PI. XXIX, Figs. 1, 2), 
and Tivoli Mines (Mr. Carruthers figures — compare our PI. 
XXVIII, Fig. 8), in Queensland; in the Jenisalem Basin, 
Tasmania (PI. XXIX, Figs. 3, 4, 5). 

Although the above diagnosis was destined to comprise most of the 
varieties of this very variable form, yet some other forms have been described 
since. 

lla 104—89 P 
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TniNNFELDiA 0D0NT0PTER0IDE8, var. FALCATA, Ten. TToods. 

Thifwfeldia odontopfcroides, var. falcata, Teiiison Woods, he. cif., 1883, p. 107, PI. 8, f. 1. 

Obs. — The only difference from T. odontopteroidee appears to be that 
the pinnules become long and falcate as they ascend the rachis. 

Locality and Horizon, — ^Abundant at the Rosewood Scrub, about ten 
miles from Ipswich, Queensland (Upper Mesozoic). 

Mr. Johnston {loc. cit.^ 1885) distinguishes still two other varieties of 
Thinnfeldia odontopteroidesy viz. : — 

Thinnfeldia ODONTOPTERorDES, var. SUPERBA, Johnston. 

Thinnfeldia odonfopteris, var. superba^ Johnston, loc, cit.^ 1885, p. 30. 

Locality and Horizon. — In shales associated with the coal seam at 
Spring Bay, Tasmania. 

Thinnfeldia odontopteroides, var. obtusifolia, Johnston. 

Thinnfeldia odontopteroideB, var. obtusifolia, Johnston, loc, cif,, 1885, p. 29. 

Locality and Horizon. — In shales at the foot of Spring Hill, Tasmania. 

Thinnfeldia trilobita, Johnston. 

Thinnfeldia irilohiia, Johnston, loc, eii,, 1885, p. 30. 

Sp. Char. — "Frond bipinnate; (?) pinna) linear elongate, dichoto- 
mously divided ; pinnules pinnatifid, coriaceous, oblique, opposite, truncately 
narrowly strap-shaped, invariably terminating in three variably shaped digits 
or lobes, the central one of which is usually the most prominent ; veins 
obscure, not well defined ; adjacent margins of pinnules run closely parallel 
to each other, joining in a rounded sinus near to the rachis, giving to the 
latter the appearance of a broad marginal wing ; rachis strong and grooved ; 
average breadth of pinna, 15 millimetres ; average length of pinnules, 9 mm.; 
breadth, 4^ mm." 

Obs. — ^As in Mr. Johnston's paper, there are no figures of the described 
specimens, it is quite impossible to form any idea of the relations of the 
fossils. 

Locality and Horizon. — In shales beneath the coal seam at Spring Bay, 
Tasmania (Upper Mesozoic). 
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Thinnfeldia media, Ten. TFoods, 

ThinnfehUa media, Tcnison Woods, loo. cit., 1883, pp. 102, 103, PL 0, f. J. 

01)8. — Mr. Tenison Woods compares it with Thinnfeldla indica, 
although, as far as can be judged from the figure, the relation appears to me 
very small. 

Locality and Horizon. — Eound in the sandstones at Dubbo, New South 
Wales, where it is associated Avith Thinnfeldia odontoptei^oides. Tenison 
Woods considers these sandstones to be the same as the llawkesbury Sandstone 
(Mesozoic) ; also at Spring Hill, Tasmania. 

G^^w?^— ODONTOPTERIS, Urongniarf. 

01)8. — In the same family with Thinnfeldia used also to be placed the 
genus Odontopteri8 ; but, while Thinnfeldia is now classed with the Lomatop- 
tcridesD, Odontopteri8 is the type of a special family. Odontopteri8 is believed 
to be especially a Carboniferous fossil, but the present form from Australia is 
from a higher horizon. 

Odontopteiiis microphylla, M*Coy. 

Odontopteris microphylla^ WCoy, Ann. Mag. Nat. Hist., 1847, Vol. XX, p. 147. 

Feistmantcl, loc. cit, 1878, p. 89. 
Tenison Woods, loc. ciL, 1883, p. 108. 

Sp. Char. — Fronde bipinnata ; pinnis altemis, obliquis, angustis ; 
pinnulis alternis, obliquis, ad basin subconnectis, obtuce cUipticis, longitudine 
basis latitudinem oequante, nervis secundariis indistinctis. 

** Bipinnate ; pinnae alternate, oblique, narrow, about three lines wide 
and two inches long; pinnules alternate, oblique, slightly connate at base, 
obtusely elliptical, their length equalling the w4dth of their base, no midrib ; 
secondary venation indistinct." 

Locality and Horizon. — Common in the fine sandstone of Clarke's Hill, 
Now South Wales; Wianamatta Shales (Mesozoic). 

Odontopteris macrophylla, Milne Cui^ran. 

Odontopteris macrophylla , Milne Curran, On some Eossil Plants from Dubbo, New South Wales 

(Proc. Linn. Soc. N.S. Wales, 1885, Vol. IX.*) 

Locality and Horizon. — In the Hawkesbury Sandstone at Dubbo, 
New South Wales (Lower Mesozoic). 

[• Pt. 2, p. 250, t. 9, f, 8.— R.K., jun.] 
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Tasmania ; on the Clarence River, in New Soiitli Wales, where it occurs 
together with Tceuiopteris Dciinfreei; at Ipswich and the DarUng Downs, 
Queensland. 

ALBTnoriERis CunnANi, Ten. Woods. 

Aleliopterig Ciin-aiti, Tcniaou 'WoodB, loc. clt., 1883, p. 113, PI. G, f. 4. 

Oba. — According to Mi\ Tenison Woods the fossil api>cars to have 
helonged to the division Pecopteria acrosfichides, Schimper, in which the 
frond, which is pinnate and bipinnate, has the pinnules adherent by the 
whole base and confluent. The veins are slender, costa disappearing near the 
apex, the veins forking. Of the aoii nothing is known, and the relations may 
have been, as in other members of the genus, with Asplenium. In this ease 
the secondai-y pinnules only are seen in the apex of what has been probably 
a portion of the frond. The pinnules are falcate oblique, oblong lanceolate, 
slightly serrated at the upper edge, rounded at the apex into a blunt point, 
nearly opposite, adlicieut by the whole base, confluent. Costa of the pinnules 
emerging from the rachis at a very acute angle ; veins few, conspicuous, 
forking once, the venules reaching the margin at the re-entering angle of 
the serrations, apical pinnules acute. Length of fragment, 25; greatest 
width, 15 ; length of longest pinnule, 10 ; width of base, 6 ; all millimetres. 

Locality and JTorizon. — lu the Ballimorc Coal-field, New South Wales; 
Hawkesbury rocks (Mosozoic).*' 

Alethopteris concikna, Ten. JFoods. 

Ahlhopterit concinm, Tonison Woods, he. ail., 1883, p. 112, PI. », f. 1. 

Sji. Char. — "Frond bipinnate, witli rather long, rounded and obtuse 
leaflets; costa faint ; veins numerous and close, emerging at an acute angle, 
forking once; the venules very close and parrallel, reaching the margin." 

Locality and HoHzon. — Not quite certain — cither from Ballimore Mine, 
Talbragar River, or from Ipswich, Queensland. 



(?e«H«— PECOPTERIS, Brougniart. 

Oba. — I do not think any of the true species of this genus occur in 
Australia, the ono here alluded to being very doubtful. 

[• Sue note attaolietl lo Sfhtnoplerit crebra, \}. 90, a»/i'ii.— R.E., jiiti.] 
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Alethopteris australis, MorriSy sp. 

PI. XXVII, Pigs. 3, Za, 

JPccopteris australiSy Morris, loc. cit., 1845, p. 248, PI. VIII, figs. 1, 2, 2a, 

M^Coy, Prodr. Pal. Victoria, Dec. II, 1875, pp. 16, 17, PI. XIV, f. 3. 
Alethopteris austi-alis, Fcistmantcl, loc, cit., 1878, p. 109, PL XIV, figs. 1, la, 
„ ., Tenison Woods, loc. cit.y 1883, p. 111. 

Sj). Char. — Fronde bipinnata ; pinnis obliquis, alternis ; pinnulis 
obliquis, subfalcatis, subalternantibus, lanccolato-ovatis, apicc obtusiusculis, 
basim versus sensim dilatatis, tota basi adnatis subcontiguis, margine ple- 
rumque integris, nonnunquam subsinuosis ; nerA^o medio tenero, subflexuoso, 
ad apieem subevanescente ; nervis secundariis obliquis, e basi nonnunquam 
etiam ad marginem, dichotomis ; habitu Asplenii ; f ructificatione ignota. 

" Frond bipinnate ; pinna) oblique, alternate, rather distant ; pinnules 
thin, falcate and rather obtuse, oblique and somewhat incuryed, more or less 
adnate to the rachis, and sometimes decurrent, dilate at the base or auriculate ; 
costa slightly flexuous, evaneseing towards the apex ; veins oblique, bifurcate 
or dichotomous." 

01)8. — This species was one amongst three which were described by- 
Prof. Morris from the Jerusalem Basin, Tasmania, and which were said to 
come from strata underlying marine beds. But, as already eaid, the 
occurrence of Alethopteris fPecopteris) atistraliSy together with Zeugo- 
phyllites and Fecopteris odotitopteroides, in marine beds could not be proved. 
On the contrary, Fecopteris australis is rather numerous in the Upper 
Mesozoic beds of Victoria, from whence Prof. M*Coy figured a good specimen 
in his Prodr. Pal. Victoria, 1875. According to Prof. McCoy's opinion, this 
species can hardly be distinguished from Mr. Bean's Fecopteris scarburgensiSy 
and which, according to Mr. Leckenby, stands between Fecopteris irmgnis 
and Fecopteris ligata. The only difference lies in the more pronounced 
denticulation towards the apex of the pinnules of the English species. 

I myself find a rather strong relation with Alethopteris indica^ Oldh., 
sp., from the Eajmahdl beds (Lower Jurassic) in India. It is also related to 
Fecopteins (AlethopterisJ Lindleyana from the coal beds (Damuda Series) of 
India. The relation consists chiefly in the circumstance that they all belong 
to the group of Alethopteris whitbyensis^ Bgt., sp. (Asplenium whitbyense^ 
Heer.) 

Locality and Horizon. — In the Upper Mesozoic beds at Bellarine, near 
Geelong, and in the Barrabool Ilills, in Victoria; Jerusalem Basin, in 
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" Frond clichotomous, pinnate; racliis moderate in size, terete; pinnae 
remote, alternate, obovate-elongate, inciso-lobate ; nerves indistinct." 

Ohs. — I have placed this fossil with the genus Gleichenia especially 
Qn account of the dichotomy of the leaf and the form of the leaflets. The 
veins are rather indistinct, the fossil being preserved only as an impression in a 
fine-grained, yellowish-greenish sandstone. It appears to me, from the faint 
venation, tliat the frond differs from Th'mvfeldia odontopferoides. 

Locality and Horizon. — On the specimen there was no other indication 
but "Wianamatta beds," but I would judge that it came from Clarke's Hill, 
New South Wales (Mesozoic). 

Gleichenia lineata, Ten. Woods. 

Oleichenia lineata, Tenisoii Woods, loc, cit., 1883, p. 130, PI. 3, f . 6 ; PI. 8, f . 2. 

Sp. Char.-—-^' Frond small, coriaceous, with a strong thick rachis, 
dichotomously divided, pinnate, bipinnate ; pinnules entire, linear, attached 
by almost the whole of the base, but slightly contracted at the lower portion, 
somewhat distant, not decurrent. Upper edge convex, lower slightly concave, 
but in a few pinnules divided into deep rounded lobes ;* apex acute, emerging 
from the rachis at an angle of about 35 degrees ; veins not prominent, costa 
not forking and quite persistent to the apex ; veins not very visible in any of 
the specimens, but apparently grouped and numerous, emerging at an acute 
angle and bifurcating. There appear to be two venules emerging at the very 
base of the pinnulfc. Rachis conspicuously marked with a single deep dark 
median groove." 

Obs. — Mr. Tenison Woods regards the species as closely related with 
Oleichetiia flahellata^ R. Br. 

Locality and Horizon. — At Rosewood Scrub, near Ipswich, Queens- 
land, preserved in a red ferruginous oxide in pm'ple slate (Upper Mesozoic) . 



G^^/^w«— MERIANOPTERIS, Heer, 1877. 

(Elora Fossilis Helvetia?, p. 88.) 

Obs. — ^This genus was originally established by Prof. Heer, to include 
two fossil ferns from the Mesozoic rocks of Switzerland. I have described 
one species from the Middle Gondwdna horizon, Raniganj Group, in India, 

• " But this may be a monstrosity, as it is eeen on a few pinnae of only one specimen." (Note by Mr. 
Tenison Woods.) 
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wliicli differed from the former especially by its much larger size, and by 
some other characters. This Indian species was also observed amongst the 
Australian fossils by Mr. Tenison Woods. 

Merianopteris major, FeistmanteL 

JHerianoptcins major, Fcistmantel, Tho Fossil Flora of the Gondwaua System, 1881, Yol. Ill, 

pt. 2, p. 83, PL XIX, figs. 9-11. 
„ „ Tenison Woods, he. cit., 1883, p. 114, PI. G, f. 2.* 

Sp. Cha7\ — Pronde magna, tripinnata; pinnis sccundariis elongato- 
latiusculis, apicem versus parum angustatis, pinnati-sectis vel pinnatifidis ; 
pinnulis vel lobis apicc rotundatis, tenerrimis, nervo medio distincto, incur- 
vato ; nervis secundariis duobus imis ex parte inf eriore nervi mediani eggre- 
dientibus dichotomis, in arcum acutissimum connatis ; ceteris superiorem 
partem pinnulae versus e nervo mediano angulo acutissimo eggredientibus, 
dichotomis, flexuosis. 

" Frond large, tripinnatc ; secondary pinnae somcAvhat broadly elongate, 
only a little narrowed towards the apex, pinnatisect or pinnatifid ; pinnules 
or lobes rounded at the apex and very thin-leaved ; middle vein (costa) dis- 
tinct, somewhat curved at the apex ; the two lowermost veins divide on 
emerging and join with the similar veins of the adjoining leaflets into a 
pointed arch, wliile the others are placed more towards the upper portion 
of the pinnules, passing out at a very acute angle from the costa, and arc also 
dichotomous and somewhat flcxuous." 

Locality and Horizon. — In the Ballimorc Coal-field beds. New South 
Wales (Mcsozoic). 

G6Vi«5— T.ENIOPTEllIS, I?row^wi«r/. 

Obs. — The old genus, TconiopteriSy has been greatly subdivided of late 
into various other types, which represent as many different genera, and which 
arc all generally included in the family Taeniopterideae. The differences of 
the various genera are based upon the different form of the leaves, the 
different mode of venation, the state of fructification, if known, and the 
possible relations with living ferns. According to this, there are distinguished 
by Prof. Schimper, in Zittel's " Ilandbuch der Palocontologie," the following 
genem : — TceniopteriSy Brgt. ; Macrotaniopteris^ Schimj^er ; Palceovittaria, 
Peistm. ; Olea?idridimn, Schimp. ; Angiopteriditim^ Schimp. ; Marattiopsis^ 
Schimp. 

[* Also Fip;. 3, the enlargement of a pinnule. — R. E., jun.] 
llrt 104—89 Q 
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In Australia there arc amongst the fossil plants representatives of 
three of the above genera. 

T.ENIOPTERIS DaINTREEI, M'CoiJ. 
PL XXVII, Figs. 4, 5 ; PI. XXVIII, Figs. G, Gn. 

Taniopieris Dainireei, M'Coy, Prodr. Pal., Vict., 1875, Dec. II, p. 15, PL XIV, figs. 1, 2. 

„ „ FcistiiKintcl, loc. cit., 1878-1870, p. 110, PL XIV, figs. 2, 3; p. 1G9, 

PL XII, figs. 5, 5a, 






., Teiiisoa Woods, loc, cit,, 1883, p. 117. 

/S^;. Char. — Fronde (pinnulis?) longissima, lineari parallela, coriacea 
marginibus integra ; nervo medio crasso ; nervis secundariis sub-angulo recto 
an suberocto eggredicntibus, plurimis f urcatis differentibus in locis longitudinis 
nervorum. 

*' Frond very long, linear, parallel-sided, substance thick, edges straight; 
costa very strong, veins extending at right angles from the midrib to the 
lateral margins, a few straight and simple, the greater number once forked at 
a variable distance between the midrib and lateral margin." 

Obs. — This species was originally described by Prof. M'Coy from 
Victoria ; later on Mr. Carruthers described a Tceniopteris from Queensland, 
which, although rather different from M*Coy's type specimens, he yet identi- 
fied with McCoy's species. Mr. Tenison Woods, however, thinks that this 
Queensland form is so far diiferent as to deserve of being treated as a new 
species.* But as it so happened there was amongst the specimens sent to me 
by Mr. Clarke the true T. Daintreei from Queensland, while the one figured 
by Mr. Carruthers Avill have to be treated as a diflEerent species. 

From the size and form of the leaf, and from the distribution of the 
veins, I should think that this species ought to be placed in the genus 
AngiopteHdmm^ Schimp. 

Locality and Horizon. — At Cape Paterson, Barrabool Hills, and on the 
Wannon River — all in Victoria (M'Coy mentions it also from Tasmania, but 
this is doubtful)! ; at Southgate, Clarence River, in New South Wales ; at 
thoTalgai Diggings, on the Condamino River, in Queensland (Upper Mesozoic). 

[• The first to BUgpest the separation of the Queensland fern from the typical T, Daintreei was Prof. 
M'Coj. (Sco Prod. Pal. Vict., Dec. 2, p. IG.)— K. E., jiin.] 

[t I am not aware that Prof. M'Coy ever referred to this plant as a Tasmanian speciea. Prof. roi8tmant<»l 
has evidently obtained his infomialion from Mr. R. M. Johnston's Paper so freciuentlj quoted in this Memoir. 
Therein, under Taniopteris Daintreei^ the latter says: — "Referred to by M'Coy (j5ee. 2, Pal. Vic., p. 15) as 
occurring 'in the same mass of stone with GJossopieris Browniana/ivi one of the Tasmanian epecimons/ there- 
fore locality probably Mersey Coal Basin (?)." By placing the woitls from *in' to * specimens,' inclusive, in 
inverted commas, Mr. Johnston clearly wishes them to be under.^tood as a verbatim quotation from M'Coy's 
Decade. Thev are, however, nothing of the kind, and M'Coy makes no reference to T. Daintreei occurring in 
Tasmania on tno page quoted. The fossil which M*Goy there speaks of as in company with Qlossopteris Browniana 
is tlie Pecopieris auHraliSj Morris. — R. E., jun.] 
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Tjexiopteris Cakruthersi, Ten. Woods. 

PI. XXVIII, Fig. 7. 

T(Bniopten8 Daintrcei, Carrutliors in Daintroc, loc, clt., 1872, p. 355, PI. XXVIT, f. G. 

Foistmantcl, Joe, cit., 1878, p. 110, PL XIV, f. 4. 
Tceniopteris Oarntthersi, Tcnisoa Woods, he, cii., 1SS3, p. 117. 

Sp. Char. — " Frond simple (?), broad, linear ; costa somewhat thick, 
veins leaving it at an acute angle, then passing out at right angles to the 
margin, once or twice dichotomously divided." 

Obs. — This is the Tcciiiopteris Daintreei described by Carruthers from 
Queensland. 

Locality and Horizon. — At the Tivoli Coal Mine, near Ipswich, 
Queensland (Mesozoic). 

T^NIOPTERIS TASMANICA, JohnstoU. 
Taniopieris fasvianica, Johnston, loc. cif., 1885, p. 33. 

Sp. Char. — "Frond simple, broadly strap-shaped, notobovate; midrib 
moderately strong ; veins well defined, exceedingly close and numerous, 
parallel, emerging from midrib at an acute angle, and immediately bonding 
and reaching margin at a slight angle upwards. About one nerve in ten 
simply furcate near middle of wing ; about twenty- four nerves in the space of 
half-an-inch ; length unknown, breadth about 40 millimetres." 

Locality and Horizon. — Common in the shales at the foot of Spring 
Hill, Tasmania (Mesozoic). 

• 

T.^NIOPTERIS MORHISIANA, Johuston. 
Taniopieris Morriaiana, Joliiision, loc. cit.^ 1885, p. 33. 

Sp. Char. — " Frond simple, narrowly strap-shaped ; costa fine ; veins 
numerous, parallel, one in six simply furcate, emerging and radiating out- 
wards at a moderately acute angle to margin ; length unknown ; breadth 
about 16 millimetres ; nerves fully 1 millimetre apart." 

Mr. Johnston thinks it allied to the specimen figured as Tceniopteris 
Daintreei by Mr. Carruthers, now T. Carrutherai. 

Locality and Sorizon. — In a greyish- white shale below a four feet 
coal seam, near Longford, Tasmania. 
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Genus— ANGIOVTBUIDIVM, Schimper, 1869. 

(Traite Pal. Yeg., Tome T, p. 602.) 

Obs. — The affinities of this genus arc Mesozoic. Several species have 
been described from the Indian Gondwana System. One of these has also 
been observed by the Rev. Mr. Tenison Woods amongst the fossils in Australia. 

Angiopteridium ensis, Oldham, sp. 

Stangerites ensis ^ Oldham and Morris, Fossil Flora of the Rajmahal Hills, 1862, p. 35, Tab. VI, 

figs. 8, 9, 10. 
Angiopteridium ensis, Schimper, Traite Pal. Veg., 18G9, I, p. GOG. 

„ „ Feistmantel, Jurassic (Liassic) Flora of the Eajmahal Group, in the 

Rajmahal Hills (Pal^ontologia Indiea, 1877, Ser. II, PL 2, p. 45 [97]). 
„ „ Tenison Woods, Joe, cif,, 1883, p. 110. 

Sp. Char, — ^Fronde pinnata, pinnis elongatis, lineari-ovatis, ad apicem 
acuminatis; mediano nervo crasso, rapide diminuente; nervis secundariis 
prominentibus saepe furcatis, bis vel tri-dichotomis, e mediano nervo obliquiter 
eggredientibus. 

^' Frond pinnate, pinna) elongate, linear ovate, acuminate at the apex ; 
costa thick, rapidly diminishing ; veins prominent, often forked once or twice, 
emerging obliquely from the costa." 

Locality and Horizon. — At Rosewood, near Ipswich, Queensland 
(Upper Mesozoic). 

(y^wM5— MACROTiENIOPTERIS, Schimper. 

Obs, — It appears that the forms of this genus arc most prominently 
Mesozoic, although the Permian Tceniopteris abnormis, Gutb., was, in 1876, 
placed by Mr. Sterzel* Avith Macrotceniopteris. 

I have described a good many species from the Indian Gondwana 
System (Upper and Middle Division), and there is one good species known 
from Australia. 

MAcrwOTuENioPTERis wiANAMATT^TD, Feistmantel. 

PL XXVII, Figs. 1, 2. 
Macroianiopteris ivianamattce, Feistmantel, Joe, cif., 1878, p. 107, PI. 13, £. 2. 

„ „ C. S. Wilkinson, Ann. llep. Dep. of Mines, N.S.W., 1879, p. 215, 

PI. V. 
„ „ Tenison Woods, loc, ciL, 1883, p. 118. 

Sp. Char. — Pronde elongato-obovata, simplici, basi attcnuata, apice ? ; 
rhachide crassa, lineata ; nervis secundariis subangulo graduum 20-25 eggre- 

* Ncucs Jahrb. f. Miii, Gcol. u. Pal., 187C. 
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dientibus, confertis, 0*6-0*8 mm. distantibus (prope rbacbim), marginem 
versus dichotomis, tcnuibns. 

" Prond clongately obovate, simple, base attenuate, apex (?) ; racbis 
thick, grooved or striated ; veins emerging at an angle of 20 to 25 degrees, 
close, near the rachis 0*6 to 0*8 mm. apart, slender, dichotomous towards 
the margin." 

Obs. — I have compared this species with Tcenioptons (? Macrotceni- 
opterisj aiiperbay Saporta (Veg. Triassic et Jur., Pal. franc., p. 439, Tab. 61, 
62), from the Prench Rhat. 

Locality and Horizon. — Gib Tunnel, near Bowral, New South "Wales 
(Wianamatta beds) ; also Kenny's Ilill (Tenison Woods, Lit. No. 54). 

Mr. Tenison Woods, in his paper " On the Wianamatta Shales " (see 
Lit. No. 51) , quotes it also from Mt. Victoria, New South Wales ; Hawkesbury 
rocks (Mosozoic). 

(?^;i7^5--CYCAD0PTERIS, Zigno. 

Ohs. — Only quite recently a fossil fern has been figured from the 
Wianamatta Shales and referred doubtfully to the above genus. But unfor- 
tunately the venation is rather indistinctly preserved, so that it is rather 
difficult to decide whether the reference is correct or not. 

The genus has been established by Count de Zigno for certain ferns of 
the Jurassic (including Liassic) formation. 

Cycadopteris (?) scoLOPENDRiNA, Batte. 

Gycadopferis (?) scoJopendrina, F. Eatte, loc, cii., 1887, p. 1081, PI. XVI, f. 5. 

Obs. — As already mentioned, the specimen is not very favourably pre- 
served, so that the venation is not distinctly seen, and one cannot decide with 
certainty whether it is a Cf/cadopteris or a Lomatopteris, Schimp. 

Locality and Horizon. — Mr. Ratte does not mention any special locality, 
but describes the fossil only as coming from the Wianamatta Shales, New 
South Wales (Mesozoic). 

Now follows a group of fossil ferns which contains especially two 
genera, which are of great importance and interest in connection with the 
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Coal deposits of India and Australia. Tliey have a reticulated venation, and 
we can, together with the third genus, classify them as foUoAVS : — 

Venation reticulated ; frond simple or pinnatifid. 

(A) With a midrib : 

(a) Midrib conspicuous, frond simple — Glossopteris. 

{h) Midrib evanescing towards the apex ; frond pinnatifid — 
Sagenoptein8. 

(B) No midrib, or indistinct : frond simple (?) — Gangamopteris. 



Ge««5— GLOSSOPTERIS, Brongniart, 1822. 

(Iliatoii'e des Vegctaux Fossiles, p. 222.) 

Oen. Char, — Fronde simplici (an digitata ?), stipitata vel in petiolum 
dccurrente,integerrima,lanceolata,spathulata vel oblongato-obovata ; rhachide 
(costa) semper distincta, crassa an subcrassa, usque ad apicem producta, 
rarissime apicali in portione subevanescente ; nems secundariis sub-angulo 
variante ex rhachide eggredientibus, dichotomis anastomosantibus, retia 
diversa, totam folii superficiem explentia, formantibus. Fructificatione, ut 
videtur tribus in modis nota. — (Feistmantel.) 

01)8. — The chief character of this leaf, in comparison with the others 
of the above group, especially of Gangamopteris, is the presence of a distinct 
midrib, from which the veins pass out, forming nets. This genus is the 
oldest known from the Coal deposits of Australia and India, as already, in 
1828, it was established by Al. Brongniart, when three forms were described, 
two from India and one from Australia. Since then it has been found to be 
veiy numerous in Australia and India, and has also been met with at other 
places. 

It has a rather wide geological distribution ; for if we only take 
Australia and India into consideration, we find that it passes from Lower 
Carboniferous into Jurassic, and there is besides one species which in Europe 
is quoted from Tertiary beds. 

The distribution is about as follows : — 

{a) In Australia. — One species was quoted together with Otopteris 
ovata by M*Coy from Arowa, but it was shown that this Otopteris is really 
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Bhacopteria itKequilatera, the same as occurs at Smith's Creek, near Stroud, 
and that, therefore, Arowa also belongs to the Lower Carboniferous, so that 
here would be the oldest Glossopteria. 

The next horizon, where Gloaaopteria is more numerous, is the so- 
called Lower Coal Measures, between the Upper and LoAvcr Marine beds, 
which, as shown before, represent the Middle and Upper Carboniferous 
horizon. This is in New South Wales and Queensland.* 

The chief development of Glossopteris lies in the Newcastle beds or 
Upper Coal Measures, which are probably equivalents of the Permian Epoch, 
and which lie above the ice-borne conglomerate. It appears to occupy a 
similar position in the Lower Coal beds in Tasmania with Glossopteris and 
Gangamopteris^ as has been shown before, when discussing the general 
relations of the plant beds in that province. 

(i) In India. — Here the range of Glossopteris is much higher. 
Glossopteria begins, as has been ascertained by me beyond any doubt, in 
the Talchir shales above the Talchir boulder bed (ice-borne ?). It is more 
frequent in the Karharbdri bods, the coal-bearing portion of the Talchir 
division, which, as shown before, probably represents the Permian Epoch. 
It reaches its highest development, however, in the Damuda division, and 
there in the highest group (Rdniganj-Kdmthi), and it passes on into the 
Panchet division, both divisions forming what I now call Middle Gondwanas, 
which probably represent the Trias. But. we find it also in one instance at 
least in the Upper Gondwdnas (Jurassic), viz., in the Jabdlpur Group of the 
Sdtpara Basin, where it was noticed by myself. 

((?) In Africa. — Glossopteins occurs in Southern Africa in the Karoo 
Eormation, in beds above the Dwyka Conglomerate, and which on the whole 
correspond with the Damuda division in India. 

(d) In Russia. — In a paper,t entitled **Der Klinische Sandstein," Prof. 
Trautschold describes a fern with the name Glossopteris solitaria. The form 
of the leaf agrees well with that of Glossopteris, and Prof. Trautschold 

[• With tho exception of ^['Coy*8 localitj — Arowa, in the Lower Carboniferous, or Stroud Group — tlie 
lowest hoiizon at wliicli Glo^xopterit is known to occur is tlic Lower Marine Group. Tlio plant was found at 
Stonv Creek, West Alaitland, bv Mr. Geological-Suneyor David in these beds, and again by Mr. li. Dun^tan in 
the Lower Marine Group at Wollongong. In Queensland OlottopieriM occurs not only in the Upper or Fresh- 
water Group of the Bo wen River Coal- field, the probable equivalents of our Newcastle Coal Measurci*, but alM) in 
tlie Middle or Marine Group of tlie same field, representing tlie Upper Marine Group of New South Wale^. 
(Etheridgc, Proc. R. Phys. Soc, Edinburgh, 1880, V, p. 326).— R.E., jun.J 

t Xouv, Mem. Soc. Imp. I^'at. Moscou, Vol. XIII, p. 221, PI. XIX, f. 1. 
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distinctly mentions an anastomosis of the veins in the lower portion of the 
leaf, though only faintly indicated. The rock whence the leaf was obtained 
is of Cretaceous aj?e. 

{e) Asia Minor. — Erom the coal beds l)etween Eregli and Amasry in 
Asia Minor the genus Glossqpteris has been mentioned twice,* but as no 
figures or descriptions were given it is impossible to form any idea of tho 
correctness of the observation. Moreover, in Tchiliatcheff's great work, 
" Asie Mineure," 18C7, wherein the plants were described by A. Brongniart, 
no mention is made of this genus, so that this case must be regarded as 
doubtful. 

(/) Italy. — ^In their ^* Monograph of the Tertiary Flora of Novale,"t 
Messrs. Visiani and Massalongo have described a Glossopteris apocynophyllum 
(p. 206, and PI. I, Fig. ]). If the drawing correctly represents the specimen, 
its character would well coincide with those given in the diagnosis of the 
genus Glo88opteri8 ; and as it is from Tertiary beds, this would represent the 
highest range of the genus. 

A few remarks have still to be made about the fructification. One 
kind of fructification appears to be with certainty known, that is, in some 
Indian specimens. There I have observed round sori, placed in longitudinal 
rows between the margin and the midrib, which, perhaps, indicates a relation 
with Polypodiumy on leaves, which, if judged from the venation only, would 
represent three species, viz. : — Glossopteris communis^ Feistm. (with narrow 
nets throughout) ; G. inclica^ Schimp. (broad nets close to the midrib, 
becoming narrower towards the margin), and G. Brotoniancty Bgt. (polygonal 
nets throughout the leaf). 

This kind of fructification, occurring also on leaves of Glossopteris 
Browniana, is rather important, because in some Queensland specimens of 
this species Mr. Carruthers thought he could observe a fructification " in the 
form of linear sori running along the veins, and occupying a position somc- 
w^hat nearer to the margin of the frond than to the midrib." 

This kind of fructification w^ould necessarily indicate a different plant, 
an Anthrophymn ; and thus I gave it as my opinion, which, I think, cannot 
be denied or ridiculed by any serious man of science, " that there is every 

* Sclilelian Vers, eincr gcogn. Ucsclir. d. Gcgcnd zw. Anmsri imd TTrla-Asv., 1852. Spratt, Qunrt. Joum. 
Gcol. Soc, 1877. 

t Mem. Aead. di Torino, 2d Ser., Vol. XVII. 
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possibility that the Australian and Indian fossils, quoted as Oloasopteris 
JSroicniana, are really not only distinct species, hut also belong to distinct 
genera." 

The above statement had of course mucli fijreater weis^ht at the time 
it was made, viz., Avhen the real position and relation of the boulder beds in 
India, Australia, and Africa was not established Avith certainty. At that 
time I tried to demonstrate the possibility of the difference of the Newcastle 
beds in Australia, and the Damuda Group in India, by this possible difference 
of the fructification of leaves, which were thought to be identical. 

It appears to me that I have observed a third kind of fructification, 
viz., along the margin, in Glossoptens angusttfoliay Bgt., from India. 

Glossoptehis Broavniana, JSrongniaH. 

PI. XIII, Fig. 1 ; PJ. XVI, Figs. 3, 4; PI. XVII, Figs. 1, 3, 4, 5 (?) 7; PI. XX, Fig. 2. 

O. Broicniana, Brongiiiart, Prodrome, 1828, p. 51. 

Brongniart, Hist. Vt'g. Foss., 1828, p. 223, Tab. G2, f. 2 (f. 1). 

Morris, in Strzelccki, loc. cit., 18l!5, p. 217, PI. Vl, figs. 1, la. 

M'Coy, Joe. cit., 1817, p. 156. 

Dana, loc. cit. 1849, pp. 716, 717, PL 12, f. 13. 

Schimpcr, Traite Pal. Veg., 1869, Vol. I, pp. 615, 610. 

Carruthcra, in Daintree, Joe. cit., 1872, p. 354. 

Feistinantcl, Foss. Flora Australicns, 1878, 1879, pp. 90 and 151, with figs. 

„ Feistmantel Flora of tho. Damuda and Panchct Divisions, &e., 1887, pp. 102, 

103, with ligs. 

„ Teuison Woods, Joe. cit., 1883, p. 122. 

Sp. Char, — " Eoliis mediocribus, petiolatis, oblonge-ovatis, apice 
obtusis ; nervo medio crasso, usque ad apicem producto ; nervis sceundariis 
rctia polygonalia, totam superficicm tcgentia, margincm versus paulum 
angustiora, formantibus; fructificationc incerte nota." 

Ohs. — This is the species originally described by Al. Brongniart in two 
varieties, viz., var. australasica (from Australia) and var. indica (from India), 
so that Brongniart himself considered the two forms as different, the more, 
as in the var. indica he observed a fructification in form of rounded sori. 
Schimper separated both forms, yet further forming both into species, 
designating the Australian as G. Browniana^ and tlie other as O. indica. 

Later on the two forms were simply identified, and thus the Indian 
and Australian coal deposits were correlated. I have, however, shown that in 
India there really occur leaves with a net venation like that in G. Browniana^ 
but that at least in some of these leaves there was observed a fructification 
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like that in G, indica^ while, if we refer to Mr. Carruthcrs' descriptions, it 
would appear that in some of the Australian G. Bvowniana a different sort 
of fructification was observed. 

This point has, however, only a botanical interest now, but it is to be 
mentioned that the observation is not quite beyond any doubt, so that, at 
least some of the leaves of Glossopleris Brown iana in India and Australia 
may be considered to be of the same nature. 

Localily and Horizon. — This species in Australia is known (a) from 
the Lower Coal Measures in New South Wales, where it was found at Greta 
(PI. XIII, Fig. ]). Also in Queensland it appears to occur in a similar 
horizon (IMiddle and Upper Palicozoic). {b) From the Upper Coal Measures, 
Newcastle beds, in New South AVales, at several localities. Similarly in 
Queensland, and in the Mersey beds in Tasmania (? Permian). 

Glossopteris Browniana, var. pr.ecursor, Feistmantel. 

PI. xirr, Fig?. 5-7. 

Q, Brown iana, var. prcccursor, Feistmantel, Joe, cit,, 1878, p. 79, PI. V, figs. 5-7. 
„ „ Tcnison Woods, loc, cit., 1883, 126. 

Var. Char. — Foliis parvulis, spathulato-elongatis ; costa distincta ad 
apicem subevanescente ; nervis secundariis sub-angulo acuto eggredientibus, 
arcuatis furcatis, anastomosantibus, retia subccqualia, elongalo-polygonalia, 
formantibus. 

Obs. — This variety was established by myself, before I knew the real 
G. IJrowniana from the same lioiizon, but even now I think it can well bo 
distinguished as such. 

Zocaliff/ and Horizon. — In the Lower Coal Measures, at Stony Creek, 
New South Wales (Middle and Upper Carboniferous). 

Glossopteris ampla, Da^ia. 

PI. XIX, Figs. 1, 2. 

Ohssoptcris ampla ^ Dana, loc, cif., 1819, p. 717, PI. XllI, f. 1. 

„ „ Feistmantel, loc, cli., 1878, p. 91, PI. XI, f. 2 ; PI. XII, f. 7. 

,» „ Tcnison "Woods, loc, cit,^ 1883, p. 121?. 

Sp. Char. — Fronde maxima, late ovata, Integra undulata obtuse 
acuminata; nervo medio crasso, ad apicem extenuante; nervis secundariis 
anguste confertis, longe reticulatis, retia ad margincm longissima. 
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''Frond very large, widely ovate, entire, undulating, obtusely aeunii- 
nate, costa thick, extending to the apex; veins extremely fine and close, 
forming long reticulations, longest towards the margin." 

Obs. — Tliis species appears to occupy a position Lctween G. hidiccfy 
Scliimp., and G. communis^ Eeistm., from India. 

Locality and Horizon. — In the Newcastle beds (Upper Coal Measures) 
at NcAvcastle (the above figures) and Illawarra (? Permian) ; also in the 
Mersey beds, Tasmania. 

Glossopteris Clarkei, Feistmantel. 

n. XIII, Figs. 1, ia. 

Glossopteris ClarJcei^ Feistmantel, loc, cit.y 1878, p. 79, PI. V, figs. 4, ka. 
„ „ Teuison Woods, loc. cit., 1883, p. 126. 

Sp. Char. — ^Foliis elongato-obovatis, obtuse acuminatis ; rhaclii dis- 
tincta, mediolineata ; nervis secundariis parallelis, dichotomis, maxima in 
parte f olii liberis, Ta^niopteridis instar ; ad marginem solum bis-terque anas- 
tomosantibus, retia rhombeo-polygonalia formantibus. 

" Leaves oblong-ovate, obtusely acuminate ; costa distinct, grooved in 
tlio middle ; veins parallel, dichotomous, free for the greater part of the leaf, 
like a Tceniojpteris, anastomosing only at the margin twice or thrice, forming 
a rhombo-polygonal network." 

Obs. — This species is named after the late Rev. W. B. Clarke, who is 
so well known in connection with Australian Geology. The chief character 
lies in the circumstance that the veins form nets only close to the margin. 

Locality and Horizon. — In the Lower Coal Measures (below Upper 
Marine beds) at Rix's Creek, New South Wales (Middle and Upper Car- 
boniferous) . 

Glossopteris communis, Feistmantel. 

PI. XVII, Figs. 2, 6.* 
Glossopteris communis, Feistmantel, Gond\Yaua Flora, 1881, Vol. Ill, pt. 2, p. 98, and figs. 

Sp. Char. — Foliis magnis variantibus ; costa crassa ; apice aculo ; 
nervis secundariis sub-angulo 30^-50° exeuntibus, retia oblonga angustissima 
formantibus. 

• [On PI. XVII, Figs. 2 and G are called Oloxsopftris deiusincrvit^ n sp., but the Stratigrapliieal and 
Geographical Distribution Table dues not contain eiicli a Bpecie?, although G. communis Is there catalogued. — 
B. £., jun.] 
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Obs. — Tliis is the commonest species in India. The leaves are large, 
varying in size ; the midrib is thick ; the ai)ical portion prolonged and the 
apex generally pointed ; the secondary veins pass out at an angle of 30°-50°, 
and form long and very narrow anastomoses, which are only slightly broader 
close to the midrib. 

Locality and Horizon. — I observed this species in the shales of the 
Mersey Coal beds in Tasmania (from there no figures are given). I also 
think that the two specimens on PI. XVII, Figs. 2, 6, represent this species, 
although at first I thought that they might represent another type. They 
arc from Bowenfels, New South Wales, from the Newcastle beds (? Permian). 



Glossopteris cordata, Dana. 

Glossoptcris cordata^ Dana, loc, cit., 1819, p. 718, PI. XIIT, f. 5. 

„ Feistmautel, loc. cit., 1878, p. 02. 
„ Tcnisoii Woods, loc. cit., 1883, p. 124.* 
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Sp. Char. — Fronde basim versus distincte cordata, lobis rotundatis ; 
nervo medio crasso ; ncrvis secundariis ad basim reversis, ex medio divergen- 
tibus, nitide rcticulatis, retia anguste oblonga formantibus. 

*' Frond distinctly cordate towards the base, lobes rounded ; costa 
thick ; veins reversed at the base, diverging from the costa, neatly reticulate, 
with narrow oblong interspaces." 

Locality and Horizon. — Newcastle beds (Upper Coal Measures), at 
Illawarra, New South Wales. 

Glossopteris elegans, Fei^tmantel. 

PI. XII, Figs. ;^;3rr. 

QlosaopterU elegans, Feistmautel, Fobs. Flora von AustralicuH, Nachtrag, 1879, p. 155, PL VIII, 

iigs. 2, 2a. 
„ „ Teuison Woods, loc, cit., 1883, p. 125. 

Sp. Char. — Fronde mediocri, oblonge-spathulata, mediocostata ; costa 
superiore in parte evanescente, Ibidemqucareolisbijugis, inferioribus oblongis, 
superioribus brevioribus pentagonalibus substituta ; ncrvis e costa, superiore 

* At p. 124, loc. eit.^ Mr. TcDison W^ootls 8<at(?s thai the four species G. ampla^ O. reticulata^ G, elongata^ 
and G. cordata were by myself considered "to be only Tarieties." This is a misunderstanding. In my sliort paper 
(Journ. R. Soc. N. S. Wales, 1880) I have, to save space, named them togetlier in one paragraph, but 1 did not 
quote them as varieties of each other. 
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in parte ex areolis mcdianis sub-angulo acuto eggredientibiis, furcatis, anas- 
tomosantibus, retia oblonga forniantibus. 

" Frond of medium size, oblong spathulate with a costa wliicb becomes 
merged in the tissue above, but it is formed in the lower part of pairs of 
areolar spaces, which are oblong; higher up are similar spaces, but shorter 
and somewhat polygonal. Veins arising at an acute angle from the median 
areolar spaces, dichotomous, anastomosing and forming an oblong network." 

01)8. — This is a most interesting form, especially from the peculiar 
formation of the midrib ; and there is no other Indian or Australian similar 
species. 

LocaUly and Horizon. — At Greta, New South Wales (Lower Coal 
Measures), Middle and Upper Carboniferous. 

Glossopteris elongata, Dana. 

GJossopferls elongata^ Dana, he, cif,, 1819, p. 717, &c. 

reistmantcl, Joe. cit., 1878, p. 92. 
„ Tcnison "Woods, Joe. cif., 1883, p. 121. 

Sp. Char. — Fronde anguste elongata, lanceolata, ad basim attenuata, 
nervo medio crassiusculo, distincto ; nervis secundariis nitide reticulatis. 

"Frond narrowly elongate, lanceolate, attenuate at the base; costa 
somewhat thick, distinct ; veins neatly reticulate." 

Locality and Horizon. — In the Upper Coal Measures at Newcastle, 
New South Wales (r Permian) . 

Glossoptehis gangamopteroides, nov. sp. 

PI. XX, Eig. i. 

Ohs. — The above figured specimen was originally mentioned only 
as Glossopteris^ sp., but a renewed examination shows that the costa does in 
the apical portion dissolve into the secondary veins, Avhile it is altogether 
father thin. Thus it resembles somewhat the genus Ganganiopteris, on 
account of which I now distinguish it by the above specific name. 

Locality and Horizon. — In the Newcastle beds (Upper Coal Measures) 
at Bowenfels, New South Wales (? Permian). 
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Glossoptekis lineahis, M'Coy. 

PI. XVI, Figs. 1, 2 ; PI. XIX, Fips. 3, 4 ; PI. XX, Fig. G. 

Olotsopieria linearif^ M*Coy, loc. eit., 18i7, p. 151, PI. IX, figs. 5, 6a. 

„ Feistmantel, Joe, cit.^ 1878, p. 91, and ligs. 
„ Teniaon Woods, loc. cit,^ 1S8IJ, p. 123. 






Sj). Char. — Foliis clongatis, angustis, subparallelis ; ucrvo medio 
crasso ; ncrvis sccundariis tcneiTis anastomosantibus. 

** Leaves long, narrow, with nearly parallel sides ; costa very distinct ; 
veins fine, forming fine nets." 

Obs. — Prof. M'Coy compares this form with the Indian Glossopteris 
a$iffustifolia, to which it has really a certain resemblance ; but I do not think 
it would be possible to identify these two forms, for it appears to me that I 
have observed in G. angtistifolia a marginal fructification ; and also the veins 
in this latter are much more oblique, as is shown in the specimen figured on 
PI. XVI, Pig. 5, which I think represents Glossopteris angtistifoUay Bgt. 

Locality and Horizon. — In the Upper Coal Measures at Newcastle 
(PL XVI, Pigs. 1, 2; PI. XX, P. G), Bowenfels (PI. XIX, Figs. 3, 4), New 
South Wales (? Permian). The specimen (PI. XVI, Pig. 5) is from Black- 
man's Swamp. 

Glossopteris pakallela, Feisl mantel. 

PI. XVIII, Figs. 2, 3, 4. 

Glossopteris parallda^ Fcistmantcl, loc, cif., 1878, j). 93, PL IX, figs. 2, 3, 4. 

Tcnison Woods, loc. ciL, 1883, p. 125. 



>» » 



Sp. Char. — Pronde longissima, simplici, elongate- obo vat a (apice 
ignoto) ; costa distincta, medio lineata ; nervis sccundariis sub-angulo Mf 
(in parte inferiore) et 20° (in parte superiore) cggredientibus, dichotomis, 
parallele-anastomosantibus, retia distincta, oblongc polygonalia, ad margincm 
angustiora formantibus. 

*'Prond very long, simple, elongately ovate, apex unknown; costa 
distinct, grooved in the middle ; veins emerging at an angle of 40° in the 
lower portion and at an angle of 20° in the upper portion of the frond, dicho- 
tomous, parallel, but anastomosing, forming a distinct oblongly-polygonal 
net, the meshes of which are narrower towards the margin." 
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01)8. — This is a very peculiar and characteristic leaf, especially from 
the venation, and from the form of the network, the meshes of which appear 
as it were parallel. 

Locality and Horizon. — In the Upper Coal Measures at Bowenfels, 
New South Wales (? Permian). 

Glossopteris prim^va, Feistfnantel. 

PL XIII, Figs. 3, 3a. 

Olossopterls primava^ Feistmaiilel, loc, cit,^ 1878, p. 70, PL V, figs. 3, 3flr. 
„ „ Tenison Woods, he. ct't., 1883, p. 12G. 

Sp. Char. — Foliis spathulatis ; costa crassa lineata ; nervis secundariis 
suh-angulo 20-30 graduum eggredientibus, parallelis, dichotomis, anastomo- 
santibiis, retia polygonalia, ad rhachim latiora brcvioraque, marginem versus 
longiora angustioraque formantibus. 

"Frond spathulate ; costa thick, grooved ; veins emerging at an angle 
of from 20 to 30 degrees, parallel, dichotomous, anastomosing, forming a 
polygonal network, which is wider and shorter near the rachis, narrower 
and longer near the margin.'^ 

Obs. — This is one of those species which also occur below the Upper 
Marine beds. 

Localitfj and Horizon.— In tlie Lower Coal Measures at Greta, New 
South Wales (Middle and Upper Carboniferous). 

Glossopteris heticulum, Dana. 

Olossnpteris reticulum, Dana, loe, cit,, 1810, p. 717, PI. XIII, f. 2. 
» n roistmanlcl, he, cif,, 1878, p. 92. 

w n Tcuisoii Woods, loc. cit,, 1883, p. 12'i. 

Sj). Char.— 'FromlG magna oblongc-elliptica ; latitudinetertiam partem 
longitudinis non excedento, apicem versus gradatim attenuante; nervis 
secundariis usque ad marginem late reticulatis. 

" Frond large, oblong-clliptical, the width not exceeding a thu-d part 
of the length, gradually attenuate towards the apex ; veins broadly reticulate 
to the margin." 

Locality and Horizon .—In the Upper Coal Measures at Newcastle, 
New South Wales (? Permian). 
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Glossopteris spathulato-cordata, nov. sp. 

PL XX, rigs. 5, 7, 8. 

Ohs. — Tlie above specimens have already been figured in my original 
work (1878, loc. cit., p. 93, PI. XII, lugs. 3, 5, 6), where I designated them as 
the developmental state of some Glossopteris. As, however, it is not certain 
to which species they may belong, and as similar leaves also occur at a similar 
horizon in Tasmania, I thought it advisable to distinguish them by a separate 
name, without, however, attempting to construct a diagnosis, referring to the 
figures only. 

Locality and JSorizon. — In the Upper Coal Measures at Newcastle 
and Bowenfels, New South Wales, and in the Mersey Coal beds, Tasmania 
(? Permian). 

Glossopteris t.eniopteroides, Feistmantel. 

PI. XVIII, rigs. 1, ifl. 

Glossopteris twniopteroideSj Feistmantel, loc, ciL, 1878, p. 92, PL IX, figs. 1, la, 
„ „ Tenison Woods, loc. ciL, 1883, p. 125. 

Sp. Char, — Fronde simplici speciosa, oblonge ovato-spathulata, ad 
basim attenuata; rhachide valida, lineata; nervis secundariis sub-angulo 
subrecto eggredientibus, prime aspectu nervationi Toeniopteridis similan- 
tibus. Sub Icnte retia oblonga, angusta, oblique-acute parallelogramma aut 
indistincte polygonalia exliibentibus. 

" Frond simple, elegant in form, oblong ovato-spathulate, attenuate at 
the base ; costa strongly striate, or grooved ; veins emerging at nearly a right 
angle, giving at first sight the appearance of a Tceniopteris. Under the 
glass the venation is seen to form an oblong, narrow, obliquely-acute, parallel 
network, which is sometimes indistinctly polygonal." 

Locality and Horizon. — In the Upper Coal Measures at Blackman's 
Swamp, New South Wales (? Permian). 

Glossopteris Wilkinsoxi, Feistmantel. 

PI. XX, Figs. 1, la. 
Glossopteris Wilkinsoni, Feistmantel, loc. cit.^ 1878, p. 92, PI. XIII, figs. 1, la. 
„ „ Tenison "Woods, loc. cit., 1883, p. 125. 

Sp. Char. — Fronde angustissima, subparallela, teniaefolia, costa dis- 
tincta, ad apicem producta ; nervis secundariis subhorizontalibus, dichotomis, 
anastomosantibus, plurimis semel, apicemque versus retia oblonga formanti- 
bus, nonnullis retibus minoribus ad rhachidem marginemque versus positis. 
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01)8. — This is a long, narrow leaf, with a distinct midrib with once o 
twice anastomosing secondary veins. I cannot say whether it was a single 
leaf or otherwise. 

Locality and Horizon. — In the Newcastle beds at Blackman's Swamp, 
New South Wales (? Permian). 



CeiH^^—GANGAMOPTEllIS, M'Coy. 

Cychpteris, M*Coy, Ann. Mag. Nat. Hist., 1817, Vol. XX, p. 148. 
Oangamojyferis, M'Coy, Prodr. Pal. Victoria, 1875, Dec. II, p. 11. 

„ Feistmantel, Austr. Flora, he, elf., 1878, p. 101. 

„ Ecistaiantcl, The Fossil Flora of the Gon(l\Yana System, 1879-1881, pp. 12 

and 102, >Yith many figures. 

„ Teniaon Woods, loc. cit., 1883, pp. 12G-128. 

Geti. Char. — Fronde simpliei (an impare pinnata ?), forma variabili, 
nunc ovali, latiuscula, nunc obovato elongata, basi attenuata, amplexicauli 
an subauriculata, nunc lanceolato-spathulata, truncata; nervo medio (dis- 
tincto) nullo, omnibus nervis ex basi radiantibus anastomosantibus, retia varia 
formantibus ; fructificatione adhuc ignota. 

Obs. — The first species of this genus was described, in 1847, by Prof. 
M*Coy as Cyclopteris (?) angustifolia ;* but M'Coy has rightly observed that, 
though the venation has the general distribution like a CyclopteriSy yet it differs 
by constant anastomosing of the veins. Later he formed the genus Ganga- 
7nopt€ri8y\ and in 1875 he illustrated it especially from specimens from the 
Bacchus ]!ilarsh Beds in Victoria, where representatives of tliis genus are the 
only fossils known. 

But the same genus also occurs in the Newcastle beds in New 
South Wales ; and it is also very frequent in the Mersey beds in Tasmania, 
where it is found together with species of tlie genus Glossopleris. Under 
quite similar circumstances it occurs in India in the Talchir Shales, and in 
the Karharbari coal beds. 

It was especially upon this occurrence that I have, in my original 
work on the Australian Flora (1S78, p. 101), based the correlation of the 
plant beds in India and Australia (Victoria and New South Wales). It was 

• From Guntawang, near Mudg«t% Xew South W^alea (Upper Cv)al Mcasuws). 

t [Tlie correct date of this genus is» 18G1. It wait firstt proiH)?'ed in a paper by Prof M'Coy — "A Communi- 
cation made bv tlie Rev. W. B. Clarke, &c., on Professor M'Cov's new Taniopttris" {Trans. R. Soc, Vict,, 18C0 
[1861], p. l(yi^note,)—R. E., jun.] 

llrt 1041-89 S 
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about the same as that now arrived at from the geological relations. It will 
not be without interest if I repeat it here. 



IikIul 



Victoiia. 



New South Wales. 



DaMFDA SbbiE-S :— 

PhtfUotheca, somewhat rare ; 
I'^rtehrar^'a, Glo9sopteri*, 
very numerous ; Schizoneura, 
frequent. 

Talchib ORorp (with Karliar- 
hiri bods) : — 
Gaugamopterit — prerailing 
form, one identical with one 
in Victoria. VoUzia. 

Xo Marine beds. 



Bacchus Mabsh Sandstone: — 
GanffamopteriSy rery nunie- 
rouslv develoi>eil. 



No Marine beds. 



. Newcastle Beds: — 

PhifUotkeca, numerous ; Veriehraria, 
Glossopterit, numerous; Gangamop- 
tens, one identical with one in Vic- 
toria; no SchizoMfmra ; no Vultzia. 

Marine Beds with Fauna : — 

Glotsopieris, at Stonj Creek, Rii's 
Creek, Anril Creek, Greta, &c. ; Bha- 
eopterii, Ct/clostigma, LepidodenJron, 
at Smith's Creek, Port Stephens, Arowa, 
&c. ; Lepidodeitdron, at Goonoo Goo- 
noo, &c. 



Only later, when the so-called boulder-bed* in the Hawkesbury beds 
was made known, I have adopted another mode of correlation, viz., that of 
the Hawkesbury boulder bed with a similar one in the Bacchus Marsli beds, 
and also in the Talchir beds ; but I have sufficiently shown that the corre- 
lation is no more tenable, but that the Bacchus Marsh conglomerate must be 
correlated with a similar one in the marine beds in New South Wales, and 
thus the above tabic is now again re-established. 

The chief character of a Gangamopteris lies in the distribution of the 
veins. They are, speaking generally, distributed radiarily, but form anasto- 
moses, and we can thus say that a Gangmnopteris is a Glossopteris without 
a midrib. 

There are several species known from Australia, as follows : — 

GaXGAMOPTEIIIS AXGrSTIFOLL\, M^Coif. 
Cifchpteris anyiisiifoliay M*Coy, loe, cU., 1^47, Vol. ix, Tab. xix, figs. 3, Sa. 
Oangamapleris angustifoUa^ M*Coy, Prodr. Pal. Victoria, 1875, Dec. II, p. 11, Tab. XII, f. 1, 

Tab. Xni, figs. 2, 2a. 
„ « reistmantel, Ecc. Geol. S. India, 1876, Vol. IX, Pt. 4, p. 138. 

,, ,, Feistmantel, Foss. Flor. Austr., 1878, p. 102. 

„ „ Tenison "Woods, loc, cit.^ 1883, p. 127. 

♦ [See foot not'?, p. 28. — R. E., juii.] 
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Sp. Char. — Eoliis longissimis, lineari-lanceolatis, subsequilatcralibus, 
ad apiccm scnsim attenuatis, hasi subconstricta ; nervis coiifcrtis, media ex 
parte radiantibus, dicliotomis, omnibus anastomosantibus. 

"Frond very long, narrow, unequal sided, very gradually tapering 
towards the apex from the widest portion near the base, base slightly con- 
tracted ; veins close, radiating from the middle of the base, dichotomous and 
anastomosinsr." 

LocaUty and Horizon. — In the Newcastle beds at Guntawang, near 
Mudgee, New South "Wales (? Permian) ; in the Bacchus Marsh beds, above 
the conglomerate, in Victoria (? Permian) ; and in the Talchir and Karhar- 
biiri beds in India, also above the boulder-bcd (? Permian) ; also in the 
Mersey beds, Tasmania. 

Gangamopteuis Claukeana, FeiMmantel. 

PI. XX, Fig. 3. 

Glossopieris Clarl-cana, Feistmantel, loc, cit.^ 1878, p. 93, PI. xv, f. 9. 
„ „ Tcnison Woody, loc. cit., 1883, p. 127. 

Sj). Char. — Fronde spathulato rotundata, mediocri, coriacca, Integra 
symmetrica; ex parte superiori rotundata basim versus valve attcnuata; 
nervis e basi radiantibus, crassiusculis, distantibus dicliotomis, retia oblonga 
formantibus. 

" Frond spathulatcly rounded, of medium size, coriaceous, entire, sym- 
metrical, rounded above, but gradually tapering towards the base, whence 
radiate the somewhat thick and distant veins, forking and fonning an oblong 
network." 

Obs. — This species reminds us somewhat of McCoy's Gangamopteris 
spathulatay but the present leaf is much more rounded in its upper part, and 
is more coriaceous ; the veins are thicker and more distant. 

Locality and Horizon. — At Bowenfcls, New South Wales, in the 
Upper Coal Measures (? Permian). 

Gangamopteris cyclopteroides, Feistmantel. 

Gangamopieris cyclopteroidcSy Feistmantel, Gondwana Flora, 1879, Vol. Ill, Pt. 1, p. 12, &c., 

and figs. 

„ „ Feistmantel, Gondwana Flora, 1886, Vol. IV, Pt. 2, p. 30, &c. 

Sp. Char. — Fronde oblonge ovali symmetrica an subobliqua integra, 
rhachide non obvia, nonnuUis nervis cmssioribus solum indicata; nervis c 
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basi radiantibus (Cyclopteridis instar), anastomosantibus, rctia longiuscula 
ac latiuscula media in folii parte, sed angustissima marginem versus forman- 
tibus (Glossopteridis instar) ; basi attenuante, amplexicauli. 

Oba. — ^This is the commonest form in the Talchir and Karharbdri beds 
in India, and it there represents McCoy's Gangatnopteris obliqua^ from the 
Bacchus Marsh beds in Victoria. 

Locality and Horizon. — I have recognized the same species amongst 
the fossils from the Mersey Coal beds in Tasmania. 

In the same beds there occurred also two varieties of the same species, 
which are also frequent in the Talchir and Karharbtiii beds in India, viz. : — 

Gangamopteuis cyclopteroides, var. attenuata. 

FeiBtmautel, loc. cii., 1870, p. It, et figs. 

GaNGAMOPTERIS cyclopteroides, Va7\ SUBAURICULATA. 

Feistmantel, loc cif.y 1879, p. 13, et figs. 

These forms now aid considerably in correlating the Mersey beds with 
the Talchir and Karharbdri beds. 

Gangamopteris obliqua, M'Coy. 

Gangamopteris ohliqua, M*Coy, loc, cit,^ 1875, p. 13, Tab. XII, figs. 2-1. 

„ Feistmantel, loc, cif., 1878, p. 102. 
„ Tenison Woods, loc. cit, 1883, p. 127. 
„ Johnston, loc. cit.^ 1885, p. 37. 






8p. Char. — Fronde lata, ina^quilatera, obliqua, basim versus sensim 
attenuante ; basi oblique truncata sessUi. 

*'Wide, inequilateral, oblique, subtrigonal, widest near the broadly- 
distal end, gradually tapering towards the base, which is not petiolate, but 
obliquely truncated, with a moderately wide sessile base of attachment; 
length commonly about 4 or 5 inches, width near apex about 3^ inches, width 
near base commonly about 9 lines." 

Locality and Horizon. — " This is the most variable and common of 
the three forms abundant in the sandstone quarries of Bacchus Marsh, 
Victoria" (? Permian). It is also found in the Mersey coal beds, and at 
Porter Hill, near Ilobart, Tasmania (? Permian). 
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Gangamopteris spatuulata, M'Coy. 

Gangamopteris spa f hula fa, M*Coy, loc. cif., 1875, p. 12, PL XIII, figs. 1 la. 
„ „ Feistinantel, loc. cit,, 1878, p. 102. 

„ „ Tenison Woods, Joe. cit., 1883, p. 127. 

„ „ Johnston, loc. cit., 1885, p. 37. 

S2>. Char. — Fronde spathulata, symmetrica, oequilaterali, obtuse acumi- 
nata, ad basim angustata. 

" Spatbulate, symmetrical, equal sided, semi-elliptically pointed above, 
tapering towards the base to a slender petiole ; length ^\ inches, width about 
1 J- to 2 inches." 

Locality and Rorizon. — In the Bacclius Marsh beds, Victoria, but the 
rarest species (? Permian). 

Gangamopteris, sp. 

Oaiigamopteris, sp., Clarke, liev. W. B. On the Occiirronco and Geological Position of Oil- 
bearing Deposits in N. S. Wales (Quart. Jouni. Gool. Soc., London, 18G6, pp. l-SO-^JiS). 

Ohs. — In the above paper (see Lit., No. 25) Mr. Clarke mentioned at 
two places in the Upper Coal Measures the occurrence of Gangamopteris. 
I have already mentioned the case, but shall point to it here a^ain. 

On the Nattai River there occurs cannel coal within the strata of the 
Upper Coal Measures ; and from some of the shales of the coal seams Mr. 
Clarke procured GlossopteriSj and McCoy's Oangamopteris. Similarly there 
occurs cannel coal also at Reedy Creek, belonging to the Upper Coal 
Measures,* and in the shales above it there were Vertehraria^ Glossopteris, 
and Gangamopteris^ M'Coy. 

It appears that these forms of Gangamopteris are such as occur in 
Victoria, although no species is named ; so that this is again one point more 
for the correlation of the Newcastle beds (Upper Coal Measures) and Bacchus 
Marsh beds (above the conglomerates) . 



(?<?w?^— SAGENOPTERIS, Fresl. 

Obs. — This is also a fern with a net venation, but the frond is three- or 
quadri-lobate, the single leaflets are deciduous and variable in their form. 

* [Mr. C. S. Wilkinson desires it to he known that tlio moususcs developed at those localities, Nattai Rirer 
and Reedy Creek, are the Lower Coal Measures and not the Upper, more recent surreys than those of the 
Ittto Rev. Mr. Clarke having shown this to be the case. — R. E., jun.] 
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There is a midrib generally only in the lower portion of the leaflets ; the 
other veins form anastomoses. 

Of this genus I have described two species from amongst the Australian 
fossils, one of which, however, remains somewhat doubtful. 

Sagenopteris RHOifOLiA, Presl. 

PL XXVIII, Figs. 1-5. 

S. rhoffoUa, Presl in Sternberg, Vers, einer Fl. d. Vorw, 1838, II, p. 165, Tab. XXXV, f. 1. 
Schcnk, Fl. d. Grenzseliicbtcii, 18G7, p. 57, Tab. XII, figs.. 1-6. 
Feistmantel, Foss. Fl. Austr., Joe. cit., 1879, p. 170, PI. XII, figs. 1-1, 7. 
Tcnison Woods, loc. cit, 1883, p. 128. 

Sp. Chcn\ — Eoliis petiolatis 3-1 lobatis, segmentis integris, scssilibus, 
obtusis, latcralibus inaequalibus, mediis sub-brevioribus ; nunc mediis oblongis, 
lateralibus obovatis, nunc omnibus elongatis, lanceolatis, nunc rotundatis basi 
contractis ; nervo primario e basi crassiore apicem versus evanescente, secun- 
dariis subangulo acuto eggredientibus, marginem attingentibus, repetito 
dichotomis, anastomosantibus, retia prope rhachim latiora, marginem versus 
angustiora formantibus. 

The leaf is petiolate, 3-4 lobate ; the leaflets entire obtuse, the lateral 
ones unequal, somewhat shorter than the middle ones; the form of the 
leaflets rather varying ; there is a middle vein only in the basal portion, 
higher up it merges into .the leaf ; the secondary veins pass out at an acuto 
angle, are repeatedly dichotomous, and form anastomoses broader in the 
middle and narrower towards the margin. 

Obs. — ^Amongst the fossils which were sent to me by the late Rev. 
W* B. Clarke, there were also the above figured specimens. I do not think 
there can be any doubt as to their belonging to the genus Sagenopteris^ and 
they are most closely related to the species S. rhoifolia^ so that I tliink I am 
justified in including the Australian specimens under the above species. 

Sagenopteris rhoifolia occm's both in Rhoctic and Liassic strata in 
Europe. In Queensland, where the above specimens were found, I think it 
may partly indicate the latter formation ; it oeoiirred together with Tceniopteris 
Daintreeif and Otozamites comp. Mandesl6Mi Kurr. 

Locality and Horizon. — In the Carbonaceous beds at Talgai (Talgai 
Diggings), on the Condamine River, Queensland ; according to Mr. Tenison 
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Woods, also at Darling Downs, near Toowoomba, in Queensland (Upper 
Mesozoic). 

Sagenopteris tasmanica, Feistmantel. 

PL XXIX, Figs. 6, (ja. 

SagenopierU tasmanica, Feiptmautel, loc, cit., 1878, p. Ill, PL XV, f. 10. 

Tenison Woods, loc. cif., 1883, p. 129. 
Johnston, loc. ciL, 1885, p. 39. 

Sp. Char. — Fronde composita, digitata (?), lobis linearibus, ad apiccm 
attenuatis ; nervo medio maxima in parte distincto, apicem versus subevanes- 
cente; ncrvis secundariis sub-angulo acuto eggredientibus, furcatis, scmel 
anastomosantibus . 

Obs. — This is the only specimen which I am acquainted with of this 
kind. There appears little doubt that both leaflets belong to one leaf, which 
in that case would be a digitate, and I think trilobate leaf. The single leaflets 
arc linear, attenuate at the apex. The midrib, however, is quite distinct in 
the greater part of the leaflet, though disappearing in the apical portion. 
The secondaiy veins pass out from it under an acute angle, forming, as can 
be seen from the specimen, a single anastomosis. 

The specimen resembles somewhat Sagenopteris JPhillipsii L. and 11., 
of the English Oolite, but the possibility is not excluded that it belongs to 
another type. 

Locality and Honzon. — In the Carbonaceous beds of the Jerusalem 
Basin, Tasmania (Upper Mesozoic). 



POSITION DOUBTFUL. 

Caiilopteris Adamsi, Feistmantel. 

PI. XXI, Figs. 1, 2. 

CauJapferis (0 Adamsi, Feistmantel, loc. cif., 1878, p. 93, PI. XII, figs. 1, 2. 
„ „ Tenison Woods, loc, cit, 1883, pp. 132, 183. 

Obs. — The above figm'ed specimens appear to me to be fragments of 
a fern trunk, with large scars, most probably of fallen leaves. These 
large scars appear to be spirally disposed, are transversely oblong-oval and 
covered with minute vascular cicatrices. 
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The specimen is hardly sufficiently complete to decide its nature and 
systematical position with absolute certainty ; but supposing it to be, what it 
most probably is, a fragment of a fern trunk, and, taking the disposition of 
the scars to be quincuncial, I thought it would be more correct to place this 
specimen with the genus CaulopteriSy as there are not sufficient characters 
for placing it anywhere else, or for making it the type of a new genus. I 
have given the following diagnosis : — 

#S^. Char. — Trunco arboreo, mediocri, superficie cicatricibus raniorum 
(foliorum) notato ; cicatricibus in quincunce (spiraliter) dispositis, transverse 
oblonge-ovalibus, paulum prominentibus, latcribus linea decurrente notatis ; 
superficie interna cicatriculis parvulis vasalibus, 7 ad 8, repleta. 

The species is named in honor of Mr. P. E. Adams, Surveyor-General 
of New South Wales, to whose eminent exertions is due the inauguration of 
the present Geological Sui*vey of New South Wales. 

LocaUtjj and Horizon. — In the Newcastle beds, at Newcastle, New 
South Wales (? Permian). 

C.-LYCOPODIACEffl. 
Obs. — The various forms of this class of plants are largely represented 
in the true Coal Measures in Europe and America. In Australia they do 
not, however, occur within the coal seam?, but in New South Wales in certain 
beds, even below the Lower Coal Measures, and in similar beds in Queens- 
land, and partly also in Victoria. 

Schimper, in ZittePs "Handbuch der Paloeontologie" (1880, II Bd., 2 
Lief.), divided the Lycopodiacea) into two groups : — 

1. Group — IsosporeoD ; Eamily, Lycopodieoc. 

2. Group — Heterosporese ; Eamilies — Selaginellea^, Lepidodendrecc, 

IsoetesD, Sigillariea9. 

All the Lycopodiacea) to be described from Australia belong to the 
family Lepidodendrea). 

(?^;ew«— LEPIDODENDRON, Sternberg. 
Lepidodendron australe, M^Coy. 

PI. I, Figs. 5, 6. 

Lepidodendron australe, MToy, Prodr. Pal. Vict, 1874, Dec. I, pp. 37-39, PI IX. 

„ Feistmantcl, loc, cii., 1878, p. 76, PI. 13, figs. 3, 4. 
„ Tenison Woods, loc, cif., 1883, p. 134, 
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Sp. Char. — Trunco dichotomo, cicatricibus tecto, cicatricibus rhombcis, 
ad 4 liri. longis, et 3^ lin. latis, tuberculo minimo, ovali, rarius media in 
parte, soepius ad angulum superiorem posito fossulamque mediam exliibentc, 
notatis. Eamis cicatricibus similibus tectis. 

Stem dichotomous, having rhombic scars with straight thick boimdaries, 
about 4 inches long and 3^ inches wide, with a very small, oval, rounded, 
vascular cicatrix, rarely near the middle, more usually excentric towards the 
upper angle, showing in the middle a shallow sulcus. Branches are covered 
with similarly formed scars, of course somewhat smaller, 

Obs. — This form belongs, according to Graf zu Solms-Laubach,* to 
the section of Lcpidodendrea^ called JBergeriaf. Prof. M*Coy brings this 
species in very close relation with Lepidodendron tetragominij Geinitz, from 
the Carboniferous of Saxony, so that these two can hardly be distinguished. 
For the same reason it is apparent that Jj. australe can in no way be 
correlated with L. notJmm^ Ung., from New South Wales and Queensland, 
for not only are the forms different, but there can, I think, be hardly any 
doubt that L. 7iothum is from beds below Lower Carboniferous, viz., from 
Devonian. 

Locality and Jlorizon. — Common in the red and yellow micaceous Car- 
boniferous Sandstone of the Avon River, Gippsland, five miles above Bushy 
Park, Victoria. This sandstone rests unconformably$ on the upturned edges 
of true Devonian rocks with characteristic fossils — (Lower Carboniferous). 

Lepidodendhon notuum, Uuger §. 

PI. I, Figs. 1-1 ; PI. II, Figs. 1-G. 

X. nothim, Unger, Fl. d. Oberdev. Schichten Thuringens (Denksclir. der "Wiener Acad. d. 

Wiss., 185G, XI, p. 175, Tab. X, figa. 4-8). 
„ Carruthers, Notes on Fossil Plants from Queensland (Quart. Journ. Geol. Soc, 

1872, Vol. XXVIII, p. 350, PI. XXVI). 

* Einlcitung in die Pnlaoopliytologie, p. 205, Leipzig, 1887. 

t [Prof. McCoy pointed this out in his original description (Prod. Pal. Vict., 1874, I, p. 37). — R. E., juu.] 

X [This in no way agrees with the more recent observations of Mr. Reginald Murrjiy, the Government 
Geologist of Victoria. In his recently issued *' Geologtf and Physical Geography of Victoria'* (8vo., Melbourne, 
1887) he says (p. 67) : — "Professor M'Coy expresses a strong opinion as to tlie liower Carboniferous aspect of 
this fossil plant impression; and from my own observations 1 am inclined to believe that the beds in which it is 
found are among the uppermost of the group, and younger than, though conformable with, the Upper Devonian 
Beds of Freestone and Iguana Creeks." The italics are mine. — R. E., jun ] 

§ [I am quite in accord witli the already expressed opinion of Prof. McCoy (Prcd. Pal. Vict. Dec. I, 1874, 
p. 38) on the probable identity of the Victorian Lepidodendron australe, with the plants figured by Mr. Carruthers 
from Queensland, and it follows also by Dr. Fcistmantel, as L, 'nothumy linger. The evidence at present existing 
of the latter liaving existed in Australia in bye-gone times is of the weakest. As the reasons for this opinion arc too 
long to be given here, I am preparing a sepamte paper on the subject, which will appear in due course. I may add, 
liowcver, that Mr. Robert Kidston is of tlie same opinion (see Cat. Pal. Plant. Brit. Mus., 1886. p. 231). — R. E., jun.] 
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L. vofhuntf Feiatmantel, Poss. Fl. Austr., loc. cit.^ 1878, p. 69, PI. I, figs. 1-5. 
„ Feistmantel, Nachtrag, loc, cif,^ 1879, p. 141, PI. I, figs. 1, 2.* 
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Tenison Woods, loc. cit, 1883, p. 135. 



Sp. Char. — " Scars of the leaf contiguous, rhombic, with a single 
and generally central vascular scar ; leaves small, peltate and imbricate, on 
long slender petioles ; fruit produced on the apices of the thick branches, a 
single sporangium, almost sessile, borne on the middle of the petiole of the 
leaf; roots stigmarioid." 

Obs. — linger, who established the species, had only some fragmentary 
specimens at his disposal. Mr. Carruthers united with it the fine specimens 
from Queensland, and the same species is also known from New South Wales 
from similar beds. Mr. Carruthers, in his above paper, gave full particulars 
as to the various relations of this plant from Queensland. Por easier com- 
parison I have reproduced on PI. II, Figs. 3-5, three of his figures, which 
fully establish the identity of this species in Queensland and in New South 
Wales. The rhomboidal form of the scars in both cases is the same, and the 
species also belongs to the section Bergeria^ Presl. At the same time, Mr. 
Carruthers compared the species with Leptoplilceum rhombictim^ Daws., from 
Upper Devonian rocks in NortK America, and believes both to be very closely 
related. 

Mr. Carruthers described also fruit cones, which, however, I have not 
obsei'ved amongst the specimens from New South Wales. Mr. CaiTuthers 
describes the vascular scars also as central, while I have observed them only 
in the upper angle of the leaf scar. On PI. II, Pig. 6 seems to be an 
impression of the stem after the bark has been removed. 

Locality and Horizon. — This fossil has been collected at Mt. Wyatt, 
Canoona and the Broken River, in Northern Queensland. Mr. Tenison Woods 
quotes it from the Drummond Hange. It occurs besides at Cowra, Canowindra, 
on the Lachlan River ; Goonoo Goonoo Creek, on the Liverpool Plains ; at 
the Back Creek Diggings, and on the Barrington River, in New South Wales. 

According to the available literary sources this fossil comes from beds 
which have to be considered of Upper Devonian age, at least with regard to 
the geological sequence in New South Wales, where the Goonoo Goonoo beds 
underlie the Lepidodendron beds of Smith's Creek, Stroud, Avhich themselves 
are Lower Carboniferous. 
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Lepidodendron comp. dichotomum, Sternberg. 

n. VI, Fig. 4. 

Lrpidotlemlron dichotomum, Clarko, Sedim. Form., New South Wales,* 1875, pp. IGl, 1G2. 

comp. dichotomum^ Feistinantel, loc, cit,, 1878, p. 7G. 
(i^) dichotomum^ Feistinantel, Nachtrag, 1879, p, 151, PL VI, f. 5. 






Obs. — This species was mentioned by the Rev. W. B. Clarko, from the 
Rouclicl Elver, but no figure was given. Also in my original work on the 
Australian Fossil Flora, I could only mention it on the authority of Mr. 
Clarke ; but later 1 received from him a fragmentary specimen of a Lepido- 
dendroid plant, which, I tliink, shows the same leaf scars as they are seen in 
L. dichotomum ; so that, in my supplement to the above work, I was able to 
give a figure of it under the above name. I have reproduced the figure here 
again, and I believe that, as far as can be judged from the fragment, its 
relation to L. dichotomum is quite evident. 

Locality and Horizon. — The above specimen is from Smith's Creek, 
Stroud. Mr. Clarke quoted it, as already mentioned, from the Rouchcl 
River, togetlier with a Lepidodendron rimosiim, which, however, I believe to 
belong to Z. Veltheimianumj Stbg. 



Lepidodendron Veltheimianum, Sternberg. 

PI. X, Figs. 4, 5. 

Lepidodendron VeUheimianum, Sternberg, Vers, einer Fl. d. Vorw., 1828, Vol. I, p. 12. Tab. 

Lll, f. 2. 

„ „ Heer, Fobs. Flora der Bareninsel, 1871. 

„ „ De Koninck, Pal. Foss. Nouv.-Galles du Sud, 1877, Pt. 3, p. 142. 

Lepidodendron rimosum, Clarke, loc. cit., 1875, p. 17. 

„ Feistmantel, loc, cit., 1878, p. 77, Tab. v, f . 2. 

„ Stur, Culmflora der "Waldcnburgor Schichten, 1878, p. 2G9, ct seq, 

„ Tenison Woods, loc. cit., 1883, p. 135. 

„ Schimper, Traite Pal. Veg., Vol. II, p. 29. 






Obs. — In my original work I gave the figure of a Lepidodendron of 
which Mr. Clarke had sent me a photograph, and which ho marked as L. 
rimosum. I have quoted it as such, but have already given it as my opinion 
that the fossil might rather represent a form of the, so to say, polymorphous 
Lepidodendro7i Veltheimianum. Later I also found that Prof, de Koninck 
had j)reviously quoted a Lepidodendron Veltheimianum without, however, 
mentioning a locality. 

■■ ■ I I I ^ — - - — 

• [Third edition. — R.E., jim.] 
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My opinion as to the relation of the said LepidodeudroH rimomm to 

i. VeltieimiaHnm was CTeatlv confirmed br the above work of Mr. Dionvs 

w • • • 

Stnr, where there are numerous beautiful figures of i. VeUheimiaummj 
amon<r»t which I observe several which pretty well asree with our fisraie of 
the suppose! Z. rimo^nm (PL X, Fig. 5"^ : also in a previous work of mine, on 
the Carboniferous Flora of K othwaltersdorf, in Silesia, there is figured a 
specimen * Fab. XVII, Fig. 31) which strongly resembles the mentioned 
specimen £rom Australia. There appears, therefore, hardly any doubt that 
this Australian L^pIdodi'udi'OM riiuo^nm, Corda, is really a variety of i. 
nrltieiaitiaHm. Stbg. Later I received another specimen iPL X, Fig. 4) 
which I have also identified with the same species. 

The various relations of this species have been so exhaustively treated 
by Mr. Dionys Srur that nothing can be added from our specimens. 

Zc-iMViVv o:i*I H-yrho.b. — The supposed i. riaK»KiH iPL X^ Fig. 5) came 
fn^m the K:-uchel River. Xew South Wales, Mr. Clarke added: "With 
abundance of L?:-wor Carboniferous marine forms.'' The other specimen is 
frv^m the strata at Smith's Creek, Stroud, Xew South Wales vl'jwer Carbon:- 
fertvjs'. 3Ir. Teiiison Woods quotes it from R^buntungen, Drummond 
liange, Queensland. 

KnOERIA ^rJkIE or IHL ABOVL :^PECH:^ r . 

Oi#. — On PL X there are also nsrured two sjwimens of small stems, 
which are someirhat compressed* and are furcishcd with scars on the surface. 
These scars are i!npres5>io:is ot an oblonsr f .^rm. and in their lower jv»rtion I 
suppi'ise harir^ dj^ured the specimens in their correct position* thej" are 
5»>meTriis: wiier.e.i. wLilo they are narrower in their upper jxrot. The distri- 
btiti :•- on the stem is iu a rerx steep quincunx. There apj^eors hanily any 
doabi ihyi these specimens belong to Lepidodendrv^id pbnts. but it is not 
quite eaqr to assisn to them a definite place. Thev are either decorticated 
stems of some Z^piJo^J^^iiL'y}^ prv^baKy Z. JV.Yic^fjKAraw^" , or else they 
lepeesent the 5»i>caileJ[ Jr<*.>rri«i state of the named species of I>pkhyi^miJn>»^ 
althou^ the soars heire are hollow impressions. 

Zf>i\%iij tf Jkf if.-Ttr*?*. — In the Iji>wer Carboniiesv>us strata at Smith's 
Cieek, Strv^ud: also in the Dnunmond Sange. Qu^x^nslandj in a simiEar 
fonnation ^aceordinir to Mr. Tenison Wocds^. 
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Lepidodendron Volkmanniantjm, Sternberg. 

PL XI, Fig. 1. 

Lepidodendron Volkmannianum, Stur, Culmfl. d. Ostraucr & Waldenburger Scliichten, 1877, 

Tab. XVIII. 
„ „ Feistmantol, Fobs. Flora Austr. Nachtrag, 1879, p. 152, PI. V, 

rig. 1. 

Obs. — The above is undoubtedly a fragment of a Lepidodendroid 
plant ; the leaf scars are, however, somewhat strongly compressed and dis- 
figured ; but still their general outline can be made out, and in the upper 
part there can be distinctly seen a transversely rhomboidal cicatricula, with 
the lateral angles, however, turned down, joining the marginal line of the 
leaf scar. 

If we compare the present fonn with others already known we arrive 
at the conclusion that it agrees best mth Lepidodcndi^on Volkmannianum of 
the Lower Carboniferous formation in Europe. I refer especially to Mr. 
Dionys Stur's work, amongst which, especially PI. XXIII, Kg. 3c?, reminds 
us very much of our specimen. 

Locality and Horizon. — In the Lower Carboniferous beds at Smith's 
Creek, Stroud, New South Wale^. 



Gemi8—CYCL08TIGMA, Haughton. 

CycJostigma, llaugliton, Aun. & Mag. Nat. Hist., 1860, Vol. V, p. 111. 
lleer, Foss. Flora der Barcninscl, 1871, p. 43. 
Schimpor, Trakfce Pal. Veg., 1871, Vol. Ill, p. 530. 






Sp. CA«r.— Trunco arboreo dichotomo, corticato ; pulvinulis foliorum 
delapsorum minutis, subglobosis vel deplanato circularibus, vertice faveolatis 
tecto; impressione quorum circulari, an obovato circulari, profundiuscula, 
supema in parte tuberculo notata ; foliis linearibus, medio carinatis. 

Obs. — Amongst the Australian fossils there were various fragments of 
a Lepidodendroid plant, which, in their entire habit, agree with the characters 
of the above genus. 

Mr. Carruthers also mentions, amongst the plants which Mr. Clarke 
liad sent to the Geological Society of London, certain fragments which he 
could hardly distinguish from Cyclostigma kiltorkense^ light. 
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Tlie Rcr. W. B. Clarke, in his paper on the " Sedimentary Formations 
of New South Wales'' (1^75, p. 102), says that he has found this Cyclostigma 
together with Lepidodendron not hum, Ung. (Carr.), and thus probably in 
Devonian rocks. I liad also a fragment of this form from the Goonoo 
Goonoo beds, and others from anotlier horizon. 

CVCLOSTIGMA, sp. 
VI ir, Fig. 7. 
Ctfcloftijinfr, ^p., Feistmautcl, loc. riV., 1S78, pp. 70, 71. PI. I, f. <i. 

Obs. — Amongst the specimens from Goonoo Goonoo, in New South 
Wales, from where Lepidodendron nothiini was already described, there was 
also a small fragment of a stem, which undoubtedly belongs to the genus 
Cyclostigma; it is in the same rock as the above Lepidodendron. The 
surface shows small, oblongly-roundcd impressions, which are pretty closely 
set, spirally arranged, and have in their upper part a similarly rounded 
tulxjrcle. These impressions arc of aljout the same size as those of Cyclo- 
sUgma kiUorkensCj light., but they are much more closely set ; at the same 
time they are larger than in Ci/closligma minutuvi, light. 

Prom tlie fragmentary condition of this specimen I did not assign to 
it a specific name, because, if more fragments were known, it might happen 
that it yet would have to bo placed with Cyclostigma killorketisej Hght. 
On the other hand, it also shows some relation with the next species, except 
tliat the. scars are more closely set. It is, however, not without interest, as, 
occurring together with Lepidodendron nothum, Ung., in beds which are 
lower tlian the strata at Smith's Creek, it would help to corroborate the view 
tliat L, not/mm is really ditferent from L. australe^ M*Coy. 

Cyclostigma australb, Feisimantel. 

PL XI, Figs. 2-1. 

Cifclostigma ausfrale, Foistinantel, loc, cii., 1878, p. 70, PI. IV, f. 3; PI. V, f. 1. 

Feistraantel, Suppl, 1879, p. 150, PI. IV, f. 1. 
„ Tcnitson Woods, loc, cit., 1883, p. 138. 

Sp. Char. — ^Trunco arboreo, ramis teneris, teretibus; pulvinulis sub- 
globosis, faveolatis, approximatis, spiraliter dispositis, impressionibus oblongo 
ovalibus, prof undiusculis, supema in parte tuberculo oblonge-ovato notatis. 
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" A tree trunk with slender terete branches, cushions or raised scars 
subglobose, pitted, approximate, spirally disposed, impressions oblong oval, 
rather deep, containing in their upper part an oblong ovate tubercle." 

Oba. — ^Tliis species differs from the figures of Cyclostigma kiltorkense^ 
in Prof. Heer's above work, by having upon proportionally thinner branches 
(or stems) larger scars, which are also placed more closely together. With 
regard to the scars themselves, I could not find much difference between 
those of our specimens and those figured in Prof. Heer's work. Not feeling, 
however, certain about their identity, I proposed the above name for the 
Australian specimens, which also, as such, are of no small interest, especially 
in combination with the various species of Blmcopteris and Lepidodendron, 

Locality and Horizon, — In the Lower Carboniferous beds at Smith's 
Creek, Stroud, New South Wales.* 

There are two other specimens of Lycopodiaceous plants, which were 
described by Mr. Johnston, from Tasmania, and which I introduce here 
according to his descriptions. 

Tasmanites piixctatus, Netoton. 

Tajsmaniies puncfafuSf Johnston, loc, cif., 1885, p. 40. 

Johnston, Mem. Tasui. Botanists, 1874, p. 53. 

iS'ewton, Geol. Mag., 1875, Vol. II, pp. 337-312, Tab. X, figs. 1-9. 
Tasmanites ausfralift, .Johnston, Pamphlet on Taamanite, or Mersey Yellow Coal, Ilobart, 

1877, p. G. 

Sp. Char. — "Bituminous discs (sporangia) minute, rounded, usually 
flattened; surface, under microscope, ornamented with minute crateriform 
wings, in the centre of each of which occurs a fine pore or tube, communi- 
cating between the internal and external surface. These tubes are generally 
filled with blackish matter, and appear through the transparent coating of 
sporangium wall as hairs." 

The peculiar nature of this organism w^as first described by Mr. John- 
ston in 1874 {loc. cit. above), t where it was described as the spore-cases of 
some ancient tree allied to the existing club-moss family. 

• [Tlie presence of a Cifclcstignia in the Smith's Creek beds, together ynih Sha^oplerit and Lepidodendron^ 
which Dr. Fcistmantcl admits to be of Lower Carboniferous age, rather weakens tlie great weight attached to the 
occurrence of this genus in tlie Goonoo Goonoo series, as assisting to prove the Devonian age of the latter. — 
K. E.,jun.] 

t [It was pointed out by other observers long before Mr. Jolinston commenced liis researches. The above 
bodies were shown to be sporangia by the late Prof. J. II. Balfour in 1857 j by Dawson and Huxley tliey were 
termed spores, the former in 1871, the hXior in 1873; and in 1874 the same bodies were figured under the t^^rm 
sporangia by Lyell. For a comparatively full synonomy and references iee my " Catalogue of Australian Fossils." 
— R. E'., jun.] 
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Locality and Sorizon. — In the bituminous matter of the shale of the 
Lower Coal Measures of the Mersey, known as Tasmanite, Yellow Coal, or 
Dysodile (Permo-Carbonif erous) . 

Lepedostuobus Muelleri, Johnston. 

Lepidostrohua Muelleri, Johnston, loc, cii., 1885, p. 41, figure. 

iS^. Char. — *' Strobilus or cone imperfect, oblong, narrow, cylindrical 
4i inches long and ^ inch in diameter; the longitudinal, striated cylindrical 
core of specimen, about half an inch in diameter, indicates that the central 
longitudinal cavity, or core, occupied fully one-third of the total diameter ; 
bracteoD emerging from central axis at a slight descending angle, about 20 
in number, from 4 to G mm. thick at base, and tapering downwards to 
margin, where they are from 2 to 3 mm. thick, and from which they sud- 
denly bend upwards, and form long, thin, leaf-like, imbricating bracts, 
enclosing sporangia cavities or cells, of similar appearance and size to the 
enclosing bractese," 

Locality and Horizon. — This unique and interesting specimen was 
discovered by Mr. Johnston in the so-called auriferous sandstones of Cam- 
pania, which belong to the Mesozoic Coal Measures of Jerusalem, Tasmania, 



GTGADEAGEiE. 

Ob8. — Remains of Cycadeaceae are not very numerous amongst the 
Australian fossil plants, and, if we exclude the genus NoggerathiopaiSj there 
are hardly any known from New South Wales, 

The fossil genera oE Cycadeaceae (leaves) are the following : — 

CycaditeSj Brgt. Ranges from Carboniferous to Cretaceous. 

Podozamites, Fr. Braun. Rhoetic to Wealden. 

ZamiteSy Brgt. Lower Trias to Miocene. 

GlossozamiteSj Schimper. ? Permian (Karharbari beds in India) 

to Cretaceous, where it is chiefly developed. 
Otozamites, Fr. Braun. Rhsetic to White Jura (Corallien). 
Ptilophylltmiy Morris. Jurassic. 
Ctenophyllum, Schimper. Lias to Upper Jura. 
Dioonites, Bornem. Rhaetic to Lower Cretaceous. 
Pterophylhim, Brgt. Upper Carboniferous to Wealden. 
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Afiomozamites^ Schim'pcY. RliaDtic andJurassic. Sub-genus: riatt/p- 

terigiufUy Scliimper. E/liyetic and Jurassic. 
Ptilozamitesy Nath. Ilha)tic. 

Nilsonia^ Brgt. Ehictic, Jurassic, and Cretaceous (?). 
Sj)henozamites^ Brgt. Lias to Upper Jura. 
Macropterygmm^ Scliimper. Keuper. 
ZetigophylliteSy Brgt. Upper Mcsozoic. 



G^;iW5— PODOZAMITES, Fr. Bratm. 
PoDOZAMiTEs Bahkleyi, ITCoy."*^ 

PoJozamiies BarkJeyi, M*Coy, Prodr. Pal. Vicl., Decado I, 187 A, p. 33, PL VlIT, figs. 1, 2, 5. 






„ Feist mantel, Joe, cit.^ 1878, p. 111. 
„ Teiiisoii Woods, loc, cit., 1883, p. 143. 



Sp. Char. — Fronde 1'5'' ad 2*5" lata ; rliacliidc crassiuscula, pinnulis 
conf ertis, linearibus, obtuse acuminatis, basim versus subito contractis ; basi 
contracta oblique insertis, subalternis vel fere oppositis ; superficie conf erte 
striatis, inferioreque in parte 10 ad 12 costulis longitudinalibus, equalibus, 
ad apicem subevanescentibus, notatis. 

Obs. — This species is named after Sir Henry Barkley, late Governor of 
Victoria. 

Locality and Horizon. — In the Bellarine beds between Geelong and 
Queenscliff, Victoria, t 

PODOZOMITES ELLIPTICUS, M^Coy. 

Podozomifcs elUpticus, M'Coy, Joe, cit., 1874, p. 35, Tab. A'lII, f. 4. 

Feistmantel, Joe, cit., 1878, pp. Ill, 112. 
Tenison AVoods, Joe, cit.f 1883, p. 144. 






Sp. Char. — Fronde ad 2*3'' lata ; rhachide crassa ; pinnulis ellipticis, 
distantibus, latiusculis, coriaceis, pier urn que 3 costulas, nonnunquam 11 
minores exhibentibus, superficie conferte striatis; basi contractis, oblique 
insertis, subalternis vel fere oppositis. 

• [As it is not noted in the Bvnonomy of this and tlic two followii'p species, it may bo well to state that 
they were quoted in the earlier publications of the Geological Sur\ey of Victoria as characteristic fossils of the 
Bellarine series under the name of Zamites. Tlie first figun\s apjiearcd in " Reports relative to tlie Geological 
Survey of Victoria," 1861, A., No. 43, Pis. 3 and 4 (folio, Melbourne, 18()2), and formed part of the lato Mr. 
Richard Daintrec's "Report, on the Geology of Eellarinc and Paywit, &c."— R. E., jun.] 

t [*' Impressions of fossil ferns " were obtained at a depth of 50 feet in Little's No. 2 bore at Bellarine. 
This may possibly be the locality of these Cycads. — R. E., jun.] 

11a 104—89 U 



146 

Ob$. — ^This species reminds somewhat of Podozamites Hacleli, Feist m., 
from the Jab^pnr Group in India (Pal. Indiea, 1878, Jahalpnr Flora). 

Local it ff and Horizon. — Bellarine beds, Victoria. 

Podozamites loxgipolius, M^Coy. 

Fodozamiiet longifoUiu, M'Coj, he, ciL, 1S74, p. 35, PL TIIT, t 3. 
„ „ Fei*tnantel, loc. cit., 1S7S, p. 112. 

„ „ Teniaon Wood*, loc. eif., 1SS3, p. 145. 

Sp. Char. — ^Fronde angusta, rhachide tenui, pinnulis subcontractis, 
oblique insertLs, confertLs, ad basim incurvis, dehinc rectis, linearibus, obtuse 
acumioatis, lon^tudinaliter striatis, una stria media distincta. 

Obs. — ^This is the smaUest of the observed forms, and is also a rare 
jihint. By the more strongly marked midrib it reminds us more of a 
Ct/cadiles, though the other characters do not support this view. 

Locality and Horizon. — Bellarine Beds, Victoria. 

Podozamites laxceolatts, Lindley and Hutton. 

Zamia laneeolafa, Lindlcj and Ilutton, Fosw. Flora Ot. Brit, 1S37, Vol. Ill, p. 194. 
Podozamilei dUlant, ScKimpcr, Traitc Pal. Ve^., 1S74, Vol. 2, p. 159, PI. 71, f. 1. 
PodozamiltM JaneeoJaius, Gevler, Jura Pflanzen aus Japan, 1877. 

„ „ Feistmantcl, Jabalpur Flora, Pal. Ind. Gondw. Flora, Vol. 2, p. 11 (91 

ct figs.) 

„ „ Teniaon Woods, Joe. cif., 1SS3, pp. 145, 146. 

Sp. Char. — ''Leaves remote, deciduous, entire, narrowed at base, 
lanceolate, acuminate at the apex ; nerves many, forked just above the base, 
then simple and converging to the apex.'* 

Obs. — This is a very characteristic form, widely spread in the Jurassic 
formation. It is known from Spitzbergen, England, South Russia, East 
Silieria, the Amur Country, and Japan. In India it is pretty frequent in the 
Jabdipur Group. 

This species was identified as Australian by Mr. Tenison Woods, who 
writes about it as follows: — "Both these varieties'* (P. lanceolatus, var. 
ffcnuinus, and P. lanceolatus^ var. spathiilatuSy Feistm.) ** occur abundantly in 
the Ipswich Basin ; one specimen showing how the leaves were affixed to the 
parent stem, and, though the fragment is imperfect, it shows precisely the 
growth figured by Schimpcr (Atlas, PL 71, Fig. 1)." 



147 

PODOZAMITES DISTANS, Frcsl. 

Zamites disfans, 8ehenk, Fossilo Flora der Grenzscbicliten dcs Keupcrs und Lias Franlccns, 

1868, PL 35, 3G, 37. 
Fodozamiies distans?, Tcnison AVoods, on the Wiaiiamatta Shales (Journ. E. Soc, N. S. Wales, 

1883, Vol. XVII, p. 75). 

Oha. — In his above paper on the Wianamatta Sliales, Mr. Tenison 
Woods has quoted this species from the Wianamatta beds, and doubtfully 
from the Hawkesbury rocks ; it was quoted as one of those species, upon the 
occurrence of which in both of the mentioned rock groups Mr. Tenison 
Woods based his opinion that the Wianamatta Shales and Hawkesbury rocks 
form one connected series. In his later work on the Australian Flora (1883) 
this species is, however, not mentioned,* so that I can offer no further details, 
although I thought it necessary to make mention of it. 

Locality and Horizon. — In Europe Podozomites distant occurs in 
Rhgetic beds (passage beds between Trias and Jura). The occurrence in 
Australia would be pretty nearly on a similar horizon. 

Genus— OTOZAMlTE^y Fr. Braun. 

Oba. — ^This genus is rarely represented amongst the Australian fossils, 
only one species being hitherto known. 

Otozamites cornp. Mandeslohi, Ktm\ sp. 

PI. XXVIII, Pigs. 9, 9«. 

Zamites Mandeslohi, Kurr, Beitrago z. Fl. der Juraform. "Wurtembergs, 1846, p. 10, Tab. I, f. 3. 

Otozamites Mandeslohi, Schmper, Trait6 do Pal. Veg., 1870-72, II, p. 171. 

Otozamites (comp. Mandeslohi, Kurr), Fcistmantel, Foss. Flora Austr. Suppl., ]879, p. 171, PI. 

XII, figs. 6, 6a. 
Otozamites Mandeslohi, Tenison Woods, Joe. cit,, 1883, p. 151. 

Sp. Char. — " Poliis longis, linealibus, apicem versus sensim angustatis, 
foliolis dense confertis, obliquis, altemantibus, rhachi impositis, basique 
contiguis, ovato-oblongis, obtusis, basi subcordati^ ; nervis crebris divergent!- 
bus'* fSchimperJ 

Oha. — The above figured specimen belongs to the Cycadeaceaj and 
apparently to the genus Otozamites. The basal angles of the leaf are not, it 
is true, so distinctly auriculate as is usually the case, but still in the upper 

• [The name Podozamite* distans is distinctly given by tlic Rov. J. E. Tcnison Woods on p. 109 of liis 1883 
■work (separate copies), and p. 145 of JProc, Linn, l^oc. N, S, Wales, 1883^ yiii, in the synonomy of Podozamitet 
lanceolatu9, L. and II. — B. E., jun.] 
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angle (with regard to the position of the figure) the aiiriculation is somewhat 
indicated, and also the distribution of the veins agrees with that of 'an 
Otozamites. The leaflets are closely set, touching at the base, alternate, 
oblongly ovate, with the apex rounded ; the veins are numerous, radiating 
^nto the leaf, and forked. 

Amongst the species of Olozamilea already described the closest ally 
to the Australian form is Kurr's Otozamites Mandeslohi^ the diagnosis of 
which is given above. I could find no difference between the two, except, 
perhaps, that in our specimen the leaflets are somewhat more symmetrical. 

Otozmnites Mandeslohiy Kurr, sp., was, it is true, described from the 
Lias of Ohmden in Wiirtcmbcrg, but this could of course form no objection 
to a comparison of both specimens. 

LocalUt/ and Horizon. — In the Upper Mesozoic coal beds at Talgai 
(Talgai Diggings), on the Condamine River, Queensland. 



(7^ww«— PTILOPHYLLUM, Morris. 

Ftilophyllum, Morria, in Grant's " Geology of Cutcli" (Traus. Gcol. Soc, 1840, Vol. V, 2ud Ser., 

PI. XXL) 

„ Morris, Ann. and Mag. Nat. Hist., 18il, Vol. VII, pp. 116, 117. 

Falaozamiay Oldham and Morris, Kajmahal Mora, 1862, p. 26. 
Ptilophyllum, Schimper, Traite Pal. Veg., 1871, II, p. 165. 

„ Peistmantel, Palaeont. Beitrage, Cassel, 1876, p. 5, figs. 

Sp. Char. — ^^ Foliis petiolatis, petiolo rhachique teretibus foliis elongatis, 
pennaeformibus, apiccm basimque versus angustatis. Eoliolis (pinnis) inter 
se ajqualibus, subalternis, lateri antcriori (i.e., superiori) adfixis, coriaceis, 
linearibus, apice plus-minus ve oblique sursum acuminatis, leniterque arcuatis; 
basis angulo superiore rotundato subauriculato, libero ; inferiore adfixo, retro 
folii infra positi basin decurrente. ; ncrvis f requentibus, basi partim diver- 
gcntibus, simplicibus, apice nonnullis furcatis ; fructificatione adhue igriota. 

Ohs. — ^Tlie above is the general diagnosis of the leaf. According to 
my investigations the chief character lies in the leaflets, which have the 
superior (or anterior) basal angle rounded, sub-auriculate and free, while the 
lower (or posterior) angle is fixed and dccurrcnt behind the rounded and free 
angle of the next lower leaflet. 
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This genus, with two or three species and several varieties, is very 
numerously represented in India, in the upper portion of the Gondwana 
System (generally speaking Jurassic). Prom Australia Mr. Tenison Woods 
described one species. 

Ptilophyllum OLiGONEUiiUM, Ten. TFoocls. 

FlilophyUum oUgoneurum^ Tenison AVoods, loc. cif., 1883, p. 149, PI. 7, figs. 2, 3, -1. 

Sp. Char. — Frond pinnate, long linear, gradually tapering to the apex ; 
pinnae rather long, narrow, slightly oblique, alternate, separate, but very 
close, rounded and curved, somewhat falcate, ending in quite an acute apex 
at the iq^per edge ; base rounded or articulate above, obliquely inserted, 
leaving w^hen detached a scries of oblique alternate elongate depressions on 
the rachis ; veins distinct from their origin and parallel to the apex, from 
four to six in number, all well marked and conspicuous ; length of longest 
pinna) 12 to 15, breadth 1| to 2 mm. 

locality and Horizon. — Very common in the plant formation of liose- 
wood, near llockhampton, where it is associated with a Sequoia (?), a large 
Equiaetuni^ some ferns and Vertebraria. 






Genus— ZEVGOVJn:iAA1^^,]3ro)i(jniart. 

Z'jU'/ophi/Uifes, Brongniart, Pro Jr. Ilisfc. Yog. Fo38 , 1828, p. 121. 

Peistmantel, loc. cil., 1878, p. 95. 
Tenison Woods, loc. cit.^ 1883, p. 15. 

Gen. Char. — Prondibus (?) petiolatis, pinnatis ; pinnis oppositis, oblon^ 
gis ; nervis validis, paucis, yequalibus, basi et apice confluentibus. 

Obs. — This is the diagnosis which Brongniart gave from sj)ecimens 
from Ilaniganj, Bengal, in India. The species was Zengophylliles calamoidesy 
Bgt. 

It was often insisted on that the Zcugophijllites of India was identical 
with Schizoneiira from the Indian Gondwana system, and at first I was 
inclined to believe so. But when I saw that also, in his " Tableaux des 
Genres des Vegetaux Fossiles" (p. 80) — which appeared five years later than 
the *^ Monographic des Plantes Fossiles du Gr6s Bigarr6," &c., 1847, and in 
which there arc good figures of Schizonetira paradoxa — Brongniart makes no 
allusion to any relation of his genus Zeugophijllites to Schizoneura^ but 
describes it again as quite a distinct genus, I arrived at the conclusion that 
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it must belong to some other family, and it appeared to me that it may be 
closely allied to Fodozamites, Fr. Braim. I must, however, mention that I 
have not seen any specimen of this species, and it appears altogether not 
to be very numerous in Australia. 

Zeugophyllites elongatus, Morris. 

PL XXI, Figs. G, 6a. 

2^ugop1iyllites elongatuSj MorriB, loc» cif.y ISdsS, p. 250, PL VI, figs. 5, 5a. 
Nbggerathia elongaia, Dana, lor, eif., 1849, p. 715. 

Zeugophyllites elongatus^ Feistmautel, loc. citj 1878, p. 95, PL XIII, figs. G, Ga. 
„ „ Tonison Woods, loe, cit., 1883, p. 152. 

Sj). Char. — ^Trunco ? Foliis (pinnis) oblonge clongatis, integris, trun- 
catis, ad basim subcrassiusculis, in petiolum attenuatis, nervis distinctis 
sequalibus, subparallelis, supra basim, nonnulis furcatis (?). 

Obs. — I have reproduced Prof. Morris's original figure, which distinctly 
shows that the specimen is no Schizoneura ; on the contrary, it reminds us 
strongly of a Cycadeaceous leaf. The enlarged Kg. 6a clearly shows that all 
the veins belong to the substance of the leaf, which thus appears to be single, 
and not composed, as in Schizoneura^ of several leaflets joined together along 
their marginal lines, and forming thus the sheath portions of the genus 
Schizoneura. Prom Morris's figure it also appears that the veins were forked 
closely above the base, which in Schizoneura is never the case. 

Locality and Horizon. — In the Upper Coal beds (Mesozoic) of the 
Jerusalem Basin, Tasmania. (M*Coy quotes it also from Mulubimba, New 
South Wales, but Mr. Tenison Woods doubts this quotation being correct.) 



AFFINITIES UNCERTAIN. 
Oenus—COWDAITE^, Unger. 

Obs. — ^This genus formed once, together with Noggerathia^ Stbg., a 
special family of the Cordaiteae, which was at various times differently placed 
Lately, however, a great number of the various species of Noggerathia were 
eliminated, and placed with other divisions; while in the Cordaitese there 
remained CordaiteSy and some other remains of inflorescences and seeds. 
This family is now placed in the order of Gymnospermous plants, between 
Cycadeacea3 and Coniferoe. 

Prom Australia one species of Cordaites has been described. 
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CORDAITES AUSTRALIS, WCoy. 

Cordaitei ausiralis, M'Coy, Pal. Vict., 1876, Dec. lY, p. 22, PI. XXXVI, figs. 6, 7. 
„ „ Tenison Woods, loc, cit.y 1883, p. 155. 

/S);. Cha7\ — " Leaves several inches long, thick, flattened, parallel-sided, 
with unequal longitudinal parallel striae ; clasping base slightly widened, and 
bent a little downwards ; leaves at 1 inch from the base, about 4 to 5 lines 
wide, base about 2 or 3 lines wider." 

Obs. — *^ The leaves of this species, although narrow, are much tliicker 
in the substance than in any other known species, and the parallel veins are 
more unequal and less distinct, tlie larger having fewer and subequal small 
ridges, with much more numerous subequal fine strioe, thus approacliing 
more to the foliage of Dammarcij and favouring Mr. Grand-Eury and Prof. 
Schimper's idea of coniferous affinities." 

Locality and Horizon. — Common to the Upper Devonian flags of 
Iguana Creek, Victoria. 



»» 
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Family— NO G GEHA THIOPSIDEJE, Feistmantel. 
G^^7iw«— NOGGERATHIOPSIS, Feistmantel. 

Noggerathiopsis^ Foistinantcl, Talchir-Karharbdri Flora (GondwAna Flora, 1879, Vol. Ill, 

p. 23.) 
Fcistmantel, Supplement to the above, 1881, p. 55. 
Foistmantel, Fobs. F1. vou Australiens, Suppl., 1870, p. 155. 
Tenison Woods, loc. cif., 1883, p. 152. 

Feistmantel, Gondwana Flora, 1S8G, Vol. IV, Pt. 2, p. 38, et srq. 
(Compare Rhipfozamites, Schmalhausen, Bcitrago Jur. Flora llusslands, 1879.) 

Obs. — In Australia, as well as in India, there occur pretty frequently, 
at various horizons, certain leaves, which were formerly classed with the 
genus Noggei'atlda, Stbg. 

In my above Talchir-Karharbdri Elora I tried {loc. cit.^ p. 20) to show 
that these leaves, called Noggerathia^ from the Indian Coal beds, were dis- 
tinct from the European Noggerathia leaves, in the sense of Profs. Weiss, 
Schimper, and Heer. I therefore placed these Indian leaves in a separate 
family, Noggerathiopsidse, with the genus Noggeralhiopsia^ Feistm. With 
regard to the same leaves from Australia, there is no doubt that they belong 
to the same family and genus. 
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I think Zeugophyllitea elongcUus, llorris, does not fit well in the genus 
Nogfferatkia, nor in the present Noggeralhiopaia ; and Mr. Etheridge, in 
his Catalogue, has also separated it from Nuggerathia (the present Noggerathi- 
opsig). The systematic position, like that of Cordaitea, is not yet quite 
satisfactorily decided, and many heterogeneous leaves were included in that 
genus. The last view, therefore, was that the genus Nuggeralkia belonged 
to the Gynmospemis, between the Conifers and Cyadeaceae. But in 1879 
mj father showed that certain species of Noggerathia from the Bohemian 
coal beds exhibited a fructification, as is usual in ferns (with sporangia and 
spores) ; so that they liad to be placed with tlie ferns. Other types were also 
separated and placed in various other orders. 

The Indian and Australian leaves remain, however, unaifectcd by this 
discovery, as they appear best characterized as belonging to the Cycadeacese. 
Similar leaves to those in India and Australia were also collected by Tchihat- 
cheff in tlie Altai Mountains, and Prof. Goppert described them as Nogger- 
athia diatana and JV. tequaU^, and the formation was then said to be Permian.* 
But later investigations by Prof. T. Schmalhausen have sliown that these 
plant deposits on the Altai belong to the Jurassic Formation. The said 
species of Noggerathia he considered then as leaflets of Cycadeaceous plants, 
which showed aflBnities with Zamia and PodozanUtea, and he proposed for 
these species of Noggerathia a new generic name, Ithiptozamitea. 

In the Supplement to my Australian Plora (1S79) I have already 
pointed to the close relation of Noggeralhiopaia and Rhiptozamilea ; and in 
the Supplement to my Talcbit-Karharbari Flora (18B1) I have established 
the family Noggeratliiopsidea?, to include both these genera, classing them 
with Cycadeacca;. 

In a more recent publication Prof. Schmalhausent declared his £7iip- 
tozamitea and my Noggeralhiopaia to be identical, of which I was also aware 
before. But while Prof. Schmalliausen, in 1879, was quite convinced of the 
Cycadeaceous nature of his leaves, calliug them at once Rhiptozamitea, he is 
now more inclined to consider this genus as belonging ratlier to the Oordaitca; 
(between Cyeadeaceae and Coniferie) ; so that my genus Noggeralhiopaia would 
■have to be classed in the same way. But, from the reasons given by Prof. 
Schmalhausen, it is not quite evident whether he is quite correct in classing 
these leaves with the Oordaiteie, and I think the present material is not 
sufficient for such a decision. I would therefore consider Noggeralhiopaia 
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and Rhiptozamiles to form a separate section of 2)lants, which eventually may 
represent, in Asia and Australia, the Cordaitca3 of Europe and America ; but 
as long as the real attachment of the leaves and leaflets, the inflorescence, and 
fructification arc unknown, it is as correct to place the Noggerathiopsidea) 
with the Cycadcaccae as with the CordaitesB. But one question would 
remain — which of the two names, Bhiptozamilea or Nagger a thiopsis^ should 
be retained in case such a transfer from the Cycadeacea) to the Cordaitea) 
should 1)0 effected ? Not regarding the question of priority — which it is 
rather difficult to decide, as both names appear to have been given simul- 
taneously, but independently — it appears to me that Noggeralhiopsis is the 
better name. Both the Indian and Siberian leaves were formerlv called 
Noggerathia. Becognising that they do not belong to Noggeralhiay I called 
the Indian and Australian leaves Noggeratkiopsia^ which thus reminds one of 
the 2^revious name, without having special reference to any family. Prof. 
Schmalhausen, however, being at first convinced of the Cycadaceous natm^e 
of his leaves, called them Uluptoza mites, a name which has no reference to 
the previous denomination, but which is a closely defined name, indicating 
not only the class Cycadeacenc, but also the family Zamiere, in wdiicli the 
genus was intended to be placed. If now, as Mr. Schmalhausen thinks, 
these leaves would rather belong to the Cordaitea^, then it would follow that 
Hhiptozamites would rather be a misplaced name in that family, which pro- 
bably is more allied to the Coniferje. Thus I think it is much more natural 
to retain the name NoggerathiopsiSy in the family Noggerathiopsideie, 
including Bhiptozamitesy and l)oing perhaps more closely allied with Cyca- 
deacea^. 

From Australia there are several species of NOggerathiopsis, l?eistm. 
known, and this in the Lower Coal Measures (Carboniferous) and Upper Coal 
Measures (Permian?). In India the same genus appears at first in the 
Talchir Shales (Permian), and i)asses up into the highest Damuda beds, 
llaniganj-Kamthi Group (Trias). 

NoGGEiiATUioPSis IIiSLOPi, Fei^tmcuitel. 

Noggeratliia ? (Cychj>teris ?) Ilishpi, Bunburv, Quart. Journ. Geol. Soc, ISGl, Vol. XVII, 

p. 334, PI. X, f. 5. 
Noggeraihiopsis Uislopi^ Fcistmantel, Flora of tlio Talchir- Karharbari Beds, 1879, p. 23 

et scq.y figures. 

Obs. — ^This is a pre-eminently Indian species. It was at first described 
by Sir Charles Bunbury, from the Kamthi beds, and thereafter it was recog- 
nised from all the l)eds of the Lower and Middle Gondwdna portion. 

1 la 104-80 X 
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In Zittcl's "Handbuch der Palacontologic" there is the following 
system of the Conifera?, given by Professor Schenk, with regard to the fossil 
remains : — 

1. Taxaeea) witli the genera — 

Gingkophylluniy Saporta. Carboniferous and Permian, in Europe. 
Baieray Fr. Braun (including JeanpaiUia) . Permian to Cretaceous, 

in Europe and America. 
GingkOy Linn. Living in China and Japan ; fossil from Permian 

through all formations ; also in India. 
Hhipidopsis, Schmalh. Jurassic of llussia (Siberia) ; in India in 

the Damuda division. 
Dicranophyllum^ Grand 'Eury. Carboniferous and Permian, in 

Europe, America, and China. 
TrichopitySj Saporta. Permian and Jurassic, in Euix)i)e. 
CzeJcmtotoskiciy Heer. llhaitic, Jurassic, and Cretaceous, in Europe, 

Siberia, and China ; also in India. 
Feildeniay Heer. Tertiary, in the Arctic region. 
JP/iOsnicopsiSy Heer. Jurassic of Europe and North-East Siberia; 

also in India. 
Euryphyllumy Eeistm. Karharbari beds (Lower GondwAna portion), 

in India. 
TaxiteSy Brgt. Upper Gondwdnas, India. 

2. Walchiea) — 

TTalchiay Stbg. Carboniferous and Permian. 
JJllma7i7iiay Gopp. Permian. 

Pagiophylhimy Heer (Pachyphyllumy Sap.) Jurassic to Tertiary, 
Upper Gondwdnas, in India. 

3. Araucariea) — 

Dammaray Lambert. Living, but several species described from 
Cretaceous rocks. 

Araucaricty Zxxss. {AraiiGarileSy Stbg.). Living; amongst fossils it 
begins in Jurassic times (Ui)per Gondwiinas, in India). 

CiinninghamiteSy Stbg. Living {Cunninghamia)\ fossil in Cretace- 
ous and Tertiary formations. 

Albertiay Schimp. and Moug. Lower Trias (Bunter), in Europe; 
in India, from the Karhar])ari beds. 
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4. Taxodiaccse — 

Voltzia^ Bgt. Begins in Permian and goes up into Middle Keuper 
(Upper Trias) ; in India, in the Lower and Middle Gondwanas. 

Leptostrobtis^ Heer. Jurassic. 

CyclopitySy Schmalli. Jurassic, in Russia (Siberia) ; also in India. 

Taxoditwiy Hicli. Living and Tertiary. 

Glypto8trohii8y End. Cretaceous and Tertiary. 

Sequoia^ Torrey. Living, Cretaceous and Tertiary. 

Brachyphylhimy Brgt. Rlijetic, Jurassic, and Wealden. 

EcliinostrohtiSy Schimp. Jurassic, in Europe ; Upper Gongwanas, 
in India. 

Sphenolejndium^ Ileer. Rliajtic uji to Wealden. 

InolepiSy Ileer. Cretaceous of Greenland. 

Schizoleins^ Braun. Permian to Jurassic. 

Cheirolepkj Schimp. IlhjBtic and Liassic. 

Sioedenborgia, Nath. Ilhoetic. 

5. Cupressinea) — 

None of the Australian fossil Coniferrc belong to this family. 

6. Abietinea) — 

Of this family also there is no representative amongst the Australian 
fossil plants. 



TAX A CEJE. 
Genm — BAIERA, Fr. Brmin. 

(Selienlv, in Zitters Ilandbucli der Palapontologio, 1S81, p. 201. (Synonym, Jcanpaulia).) 

Obs. — ^The leaves of this genus were formerly placed with the 
Alga) Eenis, and Marsiliacea>. But Prof. Heer has determined their proper 
place with the Conifei'O). The genus, which is now extinct, approaches the 
fossil genus Gingkophyllam^ Sap.,- on one side, and the still living genus 
Oingho on the other. 

It begins in the Permian and goes up into the Cretaceous formation. 
Prom Australia there are three species known, two of which were described 
as Jeanpaulia, and one as Baiera. 
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Baiera bidexs, Ten. Woods. 

Jeanpaulia bidcns, Tenison Wood?, loe. cif., 1883, p. 132, Tab. IV, Fig. 8. 

Sp. Char. — " Frond broadly flahcllate, segments somewhat short, often 
becoming broader towards the apex and ending in a short, wide bifurcation, 
or in a curved falcate, acute, or acuminate point; veins not conspicuous, 
numerous (6 to 10), parallel, not branching. The longest of the segments in 
the specimen figured is 55 mm., and the width is from 3 to 6 mm." 

Obs. — Mr. Tenison Woods placed it amongst the ferns and compared 
it with Helminthoatachya and Schizcca. 

Locality and Hoinzon. — In the Burnett River coal seams, Queensland 
(Mesozoic). 

Baiera palmata, Baite. 

Jeanpaulia pahnata, l^atto, Proc. Linn. Soc, N. S. Wales, 1837, 2d Sor., Vol. I, Pt. 4, pp. 1078- 

108i, PL XYII. 

Salishuria palmata, Baite, Ibidem, 1887, Vol. II, Pt. 1, p. 137. 

Obs. — This fine species consists of a leaf of considerable size, with a 
quite distinct stalk, and with the leaf portion expanded in the form of a 
palm leaf. 

Mr. Ratte at first described it as Jeanpaulia (?) palmata. I have 
already, in the first part of this Memoir under Lit. No. 70 (New South 
Wales), pointed out that Jeanpaulia is to the greatest part synonymous with 
Baiera J and that in this case also the specific name would liave to be changed, 
as there has been already n Baiera palmata described by Prof. Ilecr from the 
Jurassic formation of Siberia, and I then proposed to call it Baiera Jlabelli- 
formis. 

From a quite recently advertised paper by Mr. Ratte, I see that he 
places the fossil now with Salishuria ; but this name also would not be quite 
fortunately chosen, as these leaves are now comprised under the -generic 
name Gingko^ Linn. I have with this indicated the whole state of the matter, 
and must for other information refer to Mr. Ratte's above papers, pointing 
distinctly to the fact that a Baiera ]}almata, Heer, has previously been 
described. 

Locality and Soinzon. — This fossil occured in the Wianamatta Shales, 
New South Wales (Mesozoic). 
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Baiera tenuipolia, Johmton. 

B. tenuifolia (Johnston), Eatte, he. cit., 1887, Vol. I, Pfc. 4, 2d. Scr., p. 1080, PL XVI, f. 8. 

01)8. — ^Tliis species is mentioned by Mr. Ratto in his above paper.* 
lie writes : — " It has not a pahnate frond like Baiera digitala (Bgt.), Schenk, 
and has more the outline of Jcanpaulia Miinstenana (PresL), linger, on a 
smaller scale, while the leaves are narrower comparatively than in this last 
plant." 

From the drawing it aj^pears to me that it would rather represent a 
species of Trichopitys^ Saporta (Schenk, in Zittel's *^ Ilandbuch der Palseonto- 
logie," 1884, II Bd., 3 Lief., p. 267). 

Locality and Horizon. — In the coal seams at Newtown, Jerusalem 
Basin, Tasmania (Mcsozoic). 

G^eww^— TAXITES, BrongniavL 
Taxites medius, Ten. Woods. 

Taxites medius, Tenison Woods, loc, cit, 1883, p. 160, PI. IX, f. 3. 

Sp. Char. — **Branchlets thin; leaflets spirally and bilaterally disposed, 
emerging at an acute angle, subaltemate, sometimes slightly curved outwards, 
narrow lineai', obtuse, rather long and the decurrent pedicel thick, long and 
broad (nearly as broad as the leaf at times) ; midrib thick and conspicuous, 
surface shining and transversely wrinkled." 

Oba. — Mr. Tenison Woods named this species, from its intermediate 
cliaracter between the two Indian forms, T. tenerrimtiSy Feistm., which has 
very small horizontal leaflets, and T. plants, Feistm., which has also horizontal 
leaflets, but much longer and broader. 

Locality and ITorizon. — In the coal beds at Ipswich, Queensland 
(Upper Mcsozoic). 

2. WALCRIEJi. 

Genua — WALCHIA, Sternberg. 

Obs. — The species of tliis genus are mostly represented in the Permian 
formation, although the latter reminds us in some respects of some Jurassic 
forms, such as Bracliyphylhimy Pagiophyllum^ &c. 

Tenison Woods described one species. 

* [It lias now been figured by Mr. Johnston (sco Geology of Tasmania, 1888, t. 26, figs. 10 and 19a). — 
B.E., jiin.] 
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Walcria Milne axa. Ten. Woods. 

Walchia Milneana, Teniifon AVoodj*. loc. eif., 1SS3, p. 163, PI. II, f. 3. 

Sp. Char. — " Branches obtuse ; leaves very closely imbricate, spirally 
disposed, so as to leave three to four visible in each spiral ; falcate, acuminate, 
breadth at base half the length, mucronate in young branches, obtuse in 
older ones, curving together in linear scale-like leaves at the top.'* 

Locality and Horizon. — At Ballimore Hill, Talbragar Eiver Coal-field, 
near Dubbo, New South Wales, where it ap2>ears to be abundant (Ten. 
Woods), llawkesbury rocks (Mcsozoic). 



3. ABA rCABIEJE. 

C7e;iw*— AKAUCAllITES, Schimper. 

{Arancaria^ Jnssieu.) 

Ohs. — This genus, according to Prof. Schenk, in Zittel's " Handbuch 
der Palieontologie" (II Bd., 3 Lief., p. 280), occurs chiefly in the Mesozoic, 
but also in the Tertiary formations. 

Mr. Tenison Woods described {loc. cit., 1883, p. 165, PL X, Fig. 1) a fruit 
cone, which he introduced into literature under the name of Araucarites (t) 
polycarpa. 

Locality and Horizon. — In the coal beds of the Burnett River, Queens- 
land, in an ironstone concretion (Mesozoic), 



C(?/?7^«— CUNNINGIIAMITES, Sternbery. 

01)8. — The various species which were hitherto known came from 
Cretaceous rocks. Tenison Woods describes one species fix)m somewhat older 
rocks, while some doubtful fragments, perhaps of the same genus, were made 
known from the Eajmahal Group in India. 

Cunning UAMITES austkalis, Ten. Woods. 

Cunninghamites ausiralis, Tenison Woods, loc. cit., 1883, p. 165, PL III, Figs. 1-3 ; PI IV, f. 1. 

Sp. Char, — *' Leaves long, linear, pointed, decuri'ent, entire; male 
amenta in rather thick, corrugated clusters at the ends of the branches ; 
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generally two of the amenta are alone distinct in the fossil, but others can 
always he traced in the centre; they are curved." 

Locality and Horizon. — Ahundant in a pale yellowish shale at Rose- 
wood, Queensland (Mcsozoic). 

^.—TAXODIA CEJS. 

G^eww5— SEQtJOIITES, Cannithers. 

{Sequoia^ Torrey.) 

Obs. — The earliest representatives of this genus were previously known 
from Wealden beds ; it further occurs in Cretaceous and Tertiary rocks, and 
is found amongst the living plants {Sequoia semperviren^^ west side of North 
America and in tlie south of California, and S. g iff an tea in California). 

Tenison Woods described one species from Queensland. 

Sequoiites (?) AUSTRALis, Ten. Woods. 

Sequoiites (?) aiisfralis, Tcnison "Woods, loc. cif.^ 1883, p. 1G2, PI. VII, f. 5. 

Sp. Char. — ** Leaves very close, two-rowed (?), spread out, flat, 
alternate, straight, rarely falcate, smooth above, midrib prominent below, 
rounded at the apex, towards which there is only a very slight tapering, not 
contracted at the base, ])ut becoming a sheath, down the centre of which the 
midrib can be distinctly traced, from 20 to 25 mm. long, and 1^ wide, but 
much shorter and smaller near the extremities of the shoots, wiiere they are 
somewhat imbricated all round the branch and loosely spiral. The sheathing 
base of the leaves gives rise to a jointed appearance of the stem. Length of 
the longest fragment 91 mm., on which there were about fifty leaves ; width 
about 25 mm., at base tapering to 8 mm." 

Locality and Horizon. — In the plant beds of Rosewood, near Uock- 
hampton, Queensland, associated with Ptilophyllum oligonenrum (Mesozoic, 
Jurassic) . 

G^ww«— BRAOHYPHYLLUM, Jh^ongniart, 1828. 

(Prodrome d'une Hist. Vog. Fobs., p. 100.) 

Oha. — ^This genus is represented by various species in Rhcetic strata, 
passing up into Cretaceous beds. I have also identified this genus from the 
Upper GondwAna System in India. 

Ua 104-89 Y 
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The type species is Brachyphyllum viamillare^ Brgt. (L. & II.), from 
the Lower Oolite in England, and I described the same from the Jabilpur 
Group of India. Two other species, B. ajfine and B. Miinsteri, which were 
described hjr Prof. Schenk, were placed by Prof. Scliimper in a new genus — 
Glmrolepis^ which I have also recognised amongst the Indian fossil plants. 

Erom Australia one species and one variety is known. 
Brachyphyllum: (?) australe, Feistmantel. 

PL XV, rig, 4 ; PI. XXII, Pigs. 1, 2. 

B. (/) australe, FeiBtmantel, Foss. PL Austr., 1878, p. 97, 98, PL VII, Figs. 3-6 ; PL XVII. 
„ Tonison Woods, loc, cit.y 1883, p. 159. 



Sp. Char. — Ramulis elongatis, tencris, flexuosis, ramificatis ; foliis 
spiraliter dispositis, squamoeformibus, rliombee-oblongis, crassiusculis, apico 
acuminatis, subcarinulatis, subpatulis. Amentia rotundis, squamis sub- 
rliombee-acute acuminatis, apice paulum patulis, subcarinulatis spiraliter 
dispositis tectis. 

** Branchlets elongate, slender, flexuous, mucb branched, leaves spirally 
disposed, squamiform, rliomboid-oblong, somewhat thick, apex acuminate, 
sub-keeled and a little flattened ; amentum covered with sub-rhomboid, acute, 
acuminate scales, the apex somewhat flattened and spirally disposed." 

Ofi^.^— The form and position of the leaves reminds us much of the 
typical species of Brachyphyllum^ although I am not acquainted with the 
fruit cone of B. mammillare ; and the ramification also is not so frequent in 
the Australian species. 

In its general habit our plant resembles Bchinostrobus Stembergi, 
Schimp., from Solenhofen (Schimper, Trait6 Pal. Veg., PL Ixxv, Figs. 21- 
24), especially as regards the mode of ramification, but the fruit cones are 
quite different. Also Palissya aptera, Schenk (Schimper, loc. cit.j PI. Ixxv, 
Pig. 6), approaches somewhat our plant, but the mode of ramification is not 
distinctly exliibited in Schimper's figure, and the fruit cones (Schimper, loc. 
cit.y Pig. 5) appear larger and looser. 

In Mr. Saporta's "Jurassic Plants of Prance" (Pal. Pran9., Vcg. 
Terrain jurassique, Livr. 24, 1877) there is, on PI. clxi, a figure of Brachy^ 
phyllum JPaparelL Sap., which also reminds us veiy much of our plant. 
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so that I think that its place is rather with Brachjjphyllnm than with 
EGhmoatrohus^ as has boon stated ])y Prof. Schenk in Zittcl's *' llandbuch dor 
Palscontologie," (II Bd., 3 Lief., 1884, p. 331). 

Occurrence. — In the Newcastle beds (Upper Coal Measures) at 
Bowenfels, Eskbank and Lithgow Collieries,* New South Wales (Pahcozoic, 
? Permian). 



Brachypuyllum australe, var. crassum. Ten.- Woods. 

Brachyphyllum australe var. crassum ^ Tcnison Woods, loc. cit., 1883, p. lo9, PI. V. 

Obs. — Mr. Tenison Woods refers at first to Mamillaria Deanoyersii^ 
and writes : — " Branches and branchlets rigid, coarse and thick ; loaves more 
or less irregular in shape and maramilately shield-like, bases contiguous five 
to six angled." Schimper separates this fossil from B. mamillarej L. and 11., 
which is much more slender and with more numerous branches. It is found 
abundantly in the Oolite of Oxfordshire, Wiltshire, Yorkshire, and in several 
places in Prance. The above is Schimper*s definition. 

" In the Geological Magazine for 1869 (Vol. VI) there are figures on 
Plate II, Pigs. 12, 13, of branches of a conifercRis plant, which Schimper 
identifies with this species. That which I distinguish as a variety of the 
same may be thus described : — Plant robust, thick ; stem and branches 
repeatedly dichotomous. Leaves thick and fleshy, densely crowded, homo- 
dromous, short, broad, obtuse, conspicuously keeled, erect, closely imbricate, 
but slightly spreading. Branches and branchlets very little narrower than the 
parent stem and of equal width to the summit. All portions of the plant 
curved. Three leaves visible in each spiral. About three rows in a centimetre. 
Length of leaves from 2 to 3 mm. ; breadth from 5 to 6. Diameter of caulinc 
stem at widest part 10 mm. ; of branchlets 8 mm. ; length of shortest, 18 mm." 

** Amongst the fragments imbedded around, there are some with 
rhomboidal depressions like lepidodendroid scars. These are stems from 
which the leaves have been shed. They are about 30 mm. long and 2 wide." 

Locality and Horizon. — In the coal beds at Ipswich, Queensland 
(Upper Mesozoic). 

• [Soc second foot note, p. aS-^R.E., jun.J 
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INCEETiE SEDIS. 

Here are included a few seed and scale-like fossils, the positions of 
which are, however, not certainly known. 

Cabdiocarpum (?) AUSTRALE, CarviUliers. 

CardiocarpuM australe^ Carruthers in Daintree, loc. cU., 1872, p. 356, PL XXVII, f. 4. 

Sp. Char. — Fructa cordata, apice acuminata; semine ovato acuto. 
Obs. — Nothing is said about the possible relationship of tliis fossil. 
Locality and Morizon. — ^Tivoli Mines, Queensland (Upper Jurassic). 

Samaropsis (?) sp. 

Obs. — In the Indian plant beds, especially in the lower and middle 
division, there occur certain winged seeds, the relation of which to certain 
plants, and consequently their systematic position, is not quite clear. They 
resemble very much similar seeds described l)y Prof. Heer under the name 
SamaropsiSy and which were figured by Prof. Heer in his Jurassic Plora of E. 
Siberia and the Amur Countries, and also by Prof. Schmalhausen from the 
Altai, Tunguska River and the Petschora country. Prom India I have 
figured them in several of my papers ; quite recently in Pal. Indica, Vol. IV, 
Pt. 2, 1886 (Gondwdna Plora), p. 45, PI. XIV, A., Figs. 7-15. 

Quite similar seeds occur in the Australian PossLl Flora, where I have 
only recently identified them amongst the plants from the Mersey Coal beds, 
Tasmania (Permo-Carboniferous.) 

Squama gymnospermarum ? 

Obs. — ^Thosc peculiar scale-like fossils, which I have identified amongst 
the Indian plants, also occur in Australia ; some of them were figured by 
Dana {loc. ciL, p. 714, PI. XII, Figs. 1-8) from the Newcastle District, and 
I have identified them from the Mersey Coal beds, Tasmania (Permo- 
Carbonifcrous). They have also been figured by Prof. Schmalhausen, but 
their nature remains doubtful, and their occurrence is only interesting as 
illustrating further their wide distribution under similar circumstances. 

They may, perhaps, be, like the above seeds, Samaropsis^ in some 
connection with the genus Noggerathiopsis^ respectively with the genus 
Rhiptozamites in Siberia, which circumstance would explain their occurrence 
and distribution in the above strata and countries. 
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ALPHABETICAL LIST OF LOCALITIES, WITH THE EOSSILS 

FOUND AT THE SAME. 



Anvil Creeky W.N.W. from Newcastle, New South Wales. — Phyllotheca and 
Glossopteris only generally mentioned. Lower Coal Measures. Middle 
and Upper Carboniferous. 

Avon River, Gippsland, Victoria. — Lepidodendron auslrale^ M^Coy. Car- 
boniferous. 

Arowa, New South Wales. — Rhacopteris inccquilateray Gpt. ; Glossoiyteris 
linearis^ M^Coy. Lower Carboniferous. 

Bacchus Marsh, W.N.W. of Melbourne, Victoria. — Gangamopteris angustU 
folia^ M'Coy; G. spatliulata^ M'Coy; G. obliqua^ M'Coy. Bacchus 
Marsh beds . Permian ( ?) . 

Back Creek Diggings, Barrington Biver, New South Wales. — Lepidodendron 
nothunii Ung. Upper Devonian. 

Ballimore Hill, Talbragar Biver Coal-field, New South Wales. — Sphenopteris 
crebray Ten. Woods; Alethopteris Cnrrani^ Ten. Woods; A. concinna^ 
Ten. Woods; Merianopteris majo)% Eeistm.; TFalchia Milneana, Ten. 
Woods. Hawkesbury beds. Lower Mesozoic. 

Barrabool Hills, Victoria. — Alethopteris miMraliSy M'Coy ; Tceniopferis Dain-' 
treeii M*Coy. Upper Mesozoic coal beds. 

Bellarine, east of Geelong, Victoria. — Alethopteris amtraliSy M^Coy; JPodo^ 
zamites Barkleyiy M'Coy ; P. ellipticusj M'Coy ; P. longifoliuSy M*Coy. 
Upper Mesozoic coal beds. 

Bell River, near Wellington, New South Wales. — Neuropteris australis, 
Ten.-Woods. ? Hawkesbury beds. Lower Mesozoic. 

Blackman Swamp, west of Sydney, New South Wales. — Glossopteris Browni^ 
ana, Brgt. ; G. tceniopteroides, Peistm. ; G. Wilkifisoni, Feistm. New- 
castle beds. ? Permian. 
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Bobiintnngeii9 Queensland. — CoIamUes radiofm, Brgt. ; C. tariansj Germ. ; 
Lepidodendron Veltheimianum , Stbg. ; Knorria state of the same. 
Lower Cartoniferons. 

Bofwexi&ls, TT.N.TT. of Sydney, New South TTales. — Vertthraria australis^ 
M^Coy; Glossopteris Browniana, Bgt. ; G. communis, Feistm.; G. 
parallela^Teistm.; G.Iinearu^WCoj; G.gmigamopteroides^lPwAm.'i G. 
spathuluto-cordaia, Feistm. ; Gaugamcptcris Clarkeana, Feistm. ; JV5^- 
gerathiopns media (= X. elongata)^ Dana, sp. ; Brachyphyllum australe, 
Feistm. Newcastle beds, r Permian. 

Broken Siver, tributary of the Clarke River, Queensland. — Lepidodendron 
noikum, Ung. Upper Devonian. 

Burnett River, Queensland. — Sphenopteris JIabellifoli/ij Ten. TToods, and var. 
erecia; Baiera bidens, Ten. Woods; Araucariles (f) polycarpa^ Ten. 
TToods. Mesozoic beds. 

Cinooiui River, district of Maryborough, Queensland. — Lepidodendron nothnm, 
Ung. Upper Devonian. 

Cmowindra, Lachlan River, Xew South Wales. — Lepidodendron nothnm^ 
Ung. Upi)er Devonian. 

Cape Paterson, Victoria. — Phylloiheca austral is, M*Coy ; Tieniopteris Bain-^ 
treei, M*Coy. Upper Mesozoic coal beds. 

Clarence River, at Southgate, Xcw South Wales. — T<eniopteris Baintreei^ 
M"'Coy ; Alethopteris australis, M^Coy. Mesozoic. 

darke's Hill, near Cobbittv, west of Svdnev. — Phf/Uotheca attstralis (as P. 
Hookeri), M*Coy; Thinnfeldia odontopteroides, Feistm.; Oilomtopteris 
microphylla, M*Coy; JPecopieris (?) tennifolia, M*Coy. Wianamatta. 

Mesozoic. 

Cockatoo Island,^ New South Wales. — CMikrolepis granulaius. Eg. ; Myrio^ 
lepis Clarkei, 'Eg. ; Labyrintkodout fossil. Hawkesbury beds. Lower 
Mesozoic. 

Colenune, Wannon River, Victoria. T^Micpteris Baimtreei^ M'Coy. Upper 

Mesozoic. 

CowiB, TAchlan River, New South Wales. — Lepidodendron nothum, Ung. 
Upper Devonian. 

• nPoit Jackson. — K. E., jun. ] 
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Dawson River, Queensland. — Sphenopteria lohifolia^ Morr. Coal Measures 
(Permo-Carboniferous.) 

Darling Downs, Queensland. — Alethopteris mistralis^ M'Coy, sp. ; Sagenop' 
terie rhoifolia, Presl. Upper Mesozoic. 

Dubbo, Talbragar Eiver, New South Wales. — Odontoptens macropkylla^ 
Ten. Woods; Alethopteris amtralia^ M*Coy; HyDienophylUtes dubUiSy 
Ten. Woods. Otherwise see also Ballimore Hill, and Talbragar Eiver 
Coal-field. Hawkesbuiy Sandstone. Lower Mesozoic. 

Ooonoo Ooonoo^ Peel Biver District, Co. Parry, New South Wales. — Zepi^ 
dodendron nothum^ Ung. ; Ci/clostigma, sp. Upper Devonian. 

Gosford, Brisbane Water, Broken Bay, New South Wales. — Flatycepa Wil- 
kimoni^ Steph. Hawkesbury Series. Lower Mesozoic. 

Greta, W.N.W. of Newcastle, close to Anvil Creek, New South Wales. — 
Annularia australw^ Peistm. ; Glossopterisprimceva^ Peistm. ; G. BrownU 
ana, Bgt. ; (?. ^fe^a;w, Peistm. ; Noggey^athiapais prisca^ Yeistm. Lower 
Coal Measures (Permo-Carboniferous). 

Ountawang, Mudgee, New South Wales. — GaiigaDiopteria angustifoliay 
M*Coy. Newcastle beds. ? Permian. 

Hawkesbury River, New South Wales. — Sphenopteria alata^ Bgt. Ilorizon 
imcertain. 

Iguana Creek, Mitchell Biver, North Gippsland, Victoria. — Splienoplcris 
iguanensis, M*Coy ; Archceoptei^is Hotoittii M^Coy ; Cordaites axistraliSi 
M'Coy. Upper Devonian. 

niawarra, south of Wollongong, New South Wales. — Glossopteris Uroionimia, 
Bgt.; G. ampla^ Dana; G. cordata^ Dana; G. UneariSy M'Coy; Nog^ 
gerathiopaia apathulata^ Dana, sp. (= N. media). Newcastle beds. 
? Permian. 

Ipswich, W.S.W. of Brisbane, Queensland. — Equiaetum rotiferum^ Ten. 
Woods ; Phyllotheca camoaa^ Ten. Woods ; Thmnfeldia odontopteroidea^ 
Morris, sp. ; Alethopteria auatraliay M*Coy; JPodozamilea lanceolatua^ 
L. & H. ; Taxitea mediua^ Ten. Woods ; Brachyphyllum aualrale, var. 
craaaum, Ten. Woods. Upper Mesozoic coal beds. 



168 

Jerusalem Basin, Tasmania. — Fhyllotheca australis^ M^Coy ; SphenopteiHs elon^ 
gata, Carr.; Thinnfeldia odontopteroidesj Morris, sp. ; Alethopteris aus^ 
traits, M^Coy ; Sagmopteris tasmanica, Fcistm.; Zejndostrobus Muelleriy 
Johnst. (Campania Sandstone) ; Zeugophyllites elongatus, Morr, Upper 
Mcsozoic strata (Carbonaceous). 

Longford, Tasmania. — Fecopteris candata, Johnst. ; Tceniopteria Mdrrisiana^ 
Johnst. Upi)er Mesozoic. 

Mersey Coal-field, Tasmania. — Glossopteris Brownianay Bgt. ; G. ampla^ 
Dana; G. comynunis.'FQhivci.^ G. sp^athiclaio-cordata, Fcistm.; Gafiga^ 
mopteris angtistifoliaj M^Coy ; G. cyclopteroidesy Fcistm. ; also varieties 
attenuata andsubaiirivulata ; Tasmanites picnctalusy Newton; Noggerath^ 
iopsis Ilislopiy Feistm.; Samaroj)sis? sp.; Squamce gymnospermarumi^). 
Mersey Coal beds. Permo-Carbonifcrous. 

Mount Lambie, New South Wales. — Lepidodendron nothnmy Xing. Upper 
Devonian. 

Mulubimba, New South Wales. — JPhyllotheca avMf^iUs (P. rmiwaaj^ M*Coy ; 
Vertebraria australis^ M*Coy ; Sphenopteris lobifoUay Morr. ; S. alata^ 
IJgt. ; S. hastatay M^Coy ; S. germanay M'Coy ; S. plttmoga^ M^Coy ; 
S.Jlexuosa^ M'Coy ; Glossopteris Browniana^ Bgt. ; Zeugophyllites elon^ 
gatusy Morr. Newcastle beds. ? Permian. 

Newcastle, New South Wales. — Z^rosthenes mistraliSy Dana; Phyllotheca 
australisy M*Coy ; Vertebraria australis, M^Coy ; Sphenopteris lobifolia^ 
Morr. ; S. alata^ var. exiliSy Morr. ; Glossopteris Brotonianay Bgt. ; G. 
UneariSy M^Coy ; G. amplay Dana ; G. reticulumy Dana ; G. elongatay 
Dana ; G, cordatay Dana ; G. spathulato-cordatay Feistm. ; Oaulopteris 
Adamsiy Feistm. ; Noggerathiopsis mediay Dana, sp. (= N. spathulata, 
Dana) ; Squamce gymnospermarum. Newcastle beds. ? Permian. 

Newtown Coal Basin, Tasmania. — Sphenopteris lobifolia (?), Morr.; Baiera 
tenuifoliay Johnst. (= Trichojntys) . Upper Mesozoic coal beds. 

Parramatta, New South Wales. — Pala^oniscus antipodeus. Eg. ; Cleithrolepis 
gramdattiSy Eg. Wianamatta beds. Mesozoic. 

Faterson, Cape, Victoria. — See Cape Paterson. 

Port Stephens, N.E. of Newcastle. — Sphenophyllmuy sp. ; Rhacopteins 
inceqnilateray Gopp. ; B. intermediay Feistm. Lower Carboniferous. 
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Raymond Terrace, north of Newcastle, New South Wales. — Fhyllotheca ; 
Glossopteria JSrowniana, Bgt. Horizon uncertain. 

Rix's Creek, New South "\Yales. — Glossopteria Clarke ij Feistm. Lower Coal 
Measures. Micldlo and Upper Carhoniferous. 

Rosewood, west of Rockhanipton, Queensland. — Vertebraria totcarrensiSy 
Ten. Woods ; Sphenopteris Baileyana^ Ten. Woods ; Tnchomanea laxmn^ 
Ten. Woods ; T. spinifoUum^ Ten. Woods ; Thinvfeldia odontopteroideSy 
Morris, sp. ; and var. falcata, Ten. Woods ; Gleichenia Uneata, Ten. 
Woods; Angiopteridiiun ensia^ Oldli., sp. ; JPUlophjllum oUgoneurum^ 
Ten. Woods; OunnhiffhamUesamtrallSyTQu. Woods; Scquoiiles auslralisy 
Ten. Woods. Upper Mcsozoic. 

Rouchel River, tributary of the Hunter River, Durham District, New South 
Wtxlcs.—Lcp^idodendron Veltheimkumm^ Stbg. Lower Carboniferous. 

Smith's Creek, near Stroud, Gloucester District, New South Wales. — Calamitcs 
radiatusj Bgt. ; Rhacopteris incequilateray Goppt., sp. ; R. comp. ROmeri, 
Eeistm. ; R. septentrionaliSyYcistm. ; Archceopteris TFilkin8oni,YQ\!sirt\.\ 
ArchceopteriSy sp. ; Cyclostigma australey Peistm. ; Lepidodendron dicIiO' 
tomwiiy Stbg. ; L. Veltheimianum^ Stbg. ; Knorria state of the same ; 
Lepidodendron Volkmannianum, Stbg. Lower Carboniferous. 

Spring Bay, Tasmania. — Tkinnfeldia odontopteroides^ var. sitpei'ha^ Ten. 
Woods ; T. trilohita^ Ten. Woods. Ui)per Mcsozoic. 

Spring Hill, north of Hobart, Tasmania. — Trichomanides Eltingshauaeni^ 
Johnst. ; Rhacopteris Fcislnianteliy Johnst. ; Thinnfeldia odonlopler- 
oideSy var. obtusifolia. Ten. Woods; Thinnfeldia mediae Ten. Woods; 
Tceniopteris tasmanica^ Johnst. (Sec also Jerusalem Basin.) Upper 
Mesozoic. 

Southgate. — See Clarence River. 

Stony Creek, between Newcastle and Greta, New South Wales. — Glossopteris 
JBrotoniana, yaT.prcecursoj^ Feistm. Lower Coal Measures. Middle and 
Upper Carboniferous. 

Sugarloaf Hill, New South Wales. — Fhyllotheca concinna^ Ten. Woods. 
Hawkesbnry beds. Lower Mcsozoic. 

\\a lot— 80 z 
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Talgai Diggings, Talgai, in the volley of the C!ondaniine Eivcr, South Queens- 
land. — TiBnioptevis Daintreeiy M*Coy (the typical form) ; Sagenopteria^ 
rhoifoUa, Presl. ; Otozamites Mandealohiy Kurr, sp. Tipper Mesozoic 
Coal beds. 

Talbragar Coal-field, near Dubbo, New South Wales. — Spltenopteris glosso- 
phylla^ Ten. Woods; Thinnjeldia media^ Ten. Woods. Ilawkosbury 
beds. Lower Mesozoic. 

Tivoli Mines, Ipswich, Queensland. — Vertebrana equiaeti. Ten. Woods; 
Sphenopteris elongatay Carr. ; Thinnfeldia odontopteroides, Morr., sp. ; 
Cyclopteris cuneata, Carr. ; Tteniopteris Carruthersi, Ten, Woods ; Car^ 
dioccirpum australe^ Carr. Upper Mesozoic coal beds. 

Mount Victoria, near Bowenfels, New South Wales. — Thinnfeldia odontopter- 
aides, Feistm. ; Macrotcsniopteria wianamattce^ Eeistm. (accordmg to 
Tenison Woods). Hawkesbury beds. Lower Mesozoic. 

Wannon River, Victoria. — Sec Coleraine. 

Mount Wingen, Liverpool Range, New South Wales. — Olosaople^'is Browni- 
ana, Bgt. Lower Coal Measures. 

Wollongong, New South Wales. — Glosaopteris linearis, M'Coy, Newcastle 
beds. ? Permian. 

Mount Wyatt, S.W. of Bowen, Queensland. — Lepidodendvon nothum^ Ung, 
Upper Devonian. 
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PART III -COMPARISON WITH OTHER COUNTRIES. 



After having described the geological and palaeontological relations of the 
Coal and Plant-bearing Scries, it will be of interest to compare the various 
strata of Australia with similar ones in other countries, viz., in New Zealand, 
India, South Africa, and Afghanistan. 

L-NEW ZEALAND. 

It is not necessary to quote the entire literature ; the following are 
sufficient for our purposes : — 

Hector (James, M.D., &c.) On the Oeological Formations of New Zealand, compared with 

those of Australia.— «/biir. and Proc. Roy, Soc. N. S, Walet, Vol. XIIT, 18^9, pp. 65-80. 

Hutton (Capt. F. W.) Sketch of the Oeology of New Zealand. QMrt. Joum, Oeoi iSoe., No, ig2, 

pp., 191-280, 1886. 

Ettingshansen (Baron C. von). Beitr'age znr Eenntniss der Fossilen Flora Neu Seelands. 

Denhichr. der JT. Acad, der WUsenecha/ten zu Wien. LIU Bd., 1887, 62 pp,, 9 PU, 

This latter work, however, contains only the descriptions of the fossils 
from Tertiary and Cretaceous rocks. 

The most important beds described by Messrs. Hector and Hutton are 
the Kaihiku beds (Hector), or Kaihiku Series (Hutton). 

At the base of these are deposited beds with Glossopteria^ and it 
appears that these Kaihiku Series would have to represent the Newcastle 
beds or Tipper Coal Measures of New South Wales; and Dr. Hector 
correlated both these strata, assigning to them a Lower Permian age (Table 
on p. 69). 

To say Permian in general would be, I think, more correct, because 
the Hawkesbury beds, which Dr. Hector correlates with his beds, comprised 
imder Upper Permian (Table, p. 68), are, as we have shown, more naturally 
placed with the Trias. (Further on in the text the correlation is somewhat 
diiferent.) 

Dr. Hector writes {loc. cit.^ p. 78) : — "The presence of this {Olossop- 
teris) and other fossil ferns associates this formation with the horizon of the 
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Newcastle Coal Measures in New South Wales, which is undeiiaid by marine 
strata at Stony Creek, on the Hunter, and at "Wollongong by a remarkable 
group of fossils. 

" It is remarkable that no equivalent beds to the latter have yet been 
discovered in the New Zealand sections, there being a great break between 
the Glossopteris beds and the next formation." 

This next formation is the Maitai Series and the Te Anau Series, which 
according to Dr. Hector, have in Australia their undoubted equivalent in the 
Port Stephens beds, and in the calcareous diorites of Gympie, and probably 
in the limestones associated with greenstones south of Hobart. 

Above the Kaihiku Series Dr. Hector places in the text, p. 75, the 
(a) Otapiri, (6) Wairoa, and (c) thcOreti Scries, but under the heading Trias. 
The Otapiri Series is considered of the age of the Halls tadt beds of Europe. 
The Wairoa Series contains Mbnotis aalinana^ var. 7Hchmondianay Zittel ; 
Salohia Lommelliy Wissm., &c. ; but also plants — Glossopteris^ Zamites^ 
Rhacophyllumi &c. 

The Oreti beds arc said to include a remarkable conglomerate of 
enormous masses of crystalline rocks in a hard cementing matrix, and as the 
probable equivalents of this formation in Austmlia are placed the Wianamatta 
Shales and Hawkesbury Sandstone of New South Wales. By Capt. Hutton 
the whole series is considered Triassic, into which also the Kaihiku Series is 
included. 

II.-INDIA. 

In India there is especially the so-called Gondwana System, which has 
to be correlated with the coal and plant-bearing system in Australia. 

Por a long time the correlation of the Indian and Australian coal beds 
has been extensively discussed, but only lately it has been placed on a some- 
what more sound footing. 

I have only lately dealt with tlie subject tolerably in detail in a paper 
published this year in Prague,* from which I shall extract the following : — 

" The coal and plant-bearing beds are chiefly deposited within the limits 
of the peninsula, only a small patch is deposited at the foot of the Himalaya 



* Ubcr die pflanzcn und Kolilcnfiihrcndcu Scliiclitcn in Iiulion (bcziclumgonsw. Asicn), Afrika, 
Aiistralien, und darin vorkomniendo glaeiale Ewclicinungcn. Sitzung.-i'b. d. KOnigl. bOlim. QcBollach. Wi 
Bchaften, 1887. 



und 
Wissen- 



173 

in the Sikkini Province, south of Darjceling (Darjiling), and some of the 
highest beds arc also represented in the Kach Peninsula, north-west of 
Bombay." 

In the above paper, as well as in the 2nd Part, Vol. IV, of my 
Gondwana Flora (188G), I have found it more convenient and natural to 
subdivide the whole coal aad plant-bearing system, called the Gondwiina 
System, into three divisions. 

A. — Upper Division of the Gondwana System.* 
Jabalpur ( Umia Group, Kach. Tripetty Sandstones. Chikiala Sand- 
Series. V stones. Jabalpur Groui). Bagra Group. 

TChari Group, of Kach. Denwa Group. Kota-Maleri beds. 

-^ Sripcrmatur Group. Bagavapuram. Vemdveram. TJtatiir 

Series. / ii.ii 

^ plant beds. 

Bdjmahal TBajmalidl Group — ^Atgarh Sandstone. Sironcha Sandstone. 
Series. I Pachmari Sandstones. Dubrajpur Group. 

This Upper Division is especially characterized by plant remains, such as 
Gleicheniay Dickaonia^ Alethopteria (AspleniumJ ^ Thinnfeldia^ Macrotceniop- 
teriSj Angiopteridiumy Fterophyllum^ Anomozamites, Ftilophyllmn^ Oto- 
zamiteSy CycaditeSy Falissyay TaxiteSy &c. Also some animal remains occur 
in some beds of the Intermediate Scries, such as CeratodiiSy LepidottiSy 
Tetragonolepisy Hyperodapedony FarasuchuSy JBelodo7iy &c. In the upper- 
most group (Kach Group) there are marine animals of uppermost Jurassic 
type, and a flora of Middle Jurassic character. 

B. — Middle Division of the Gondwana System — some uncertain transitional 

beds. 
Panchet Series. — Panchet Group. Almod l)cds. 

Damuda |Mangli shales. Kdmthi Group. Baniganj Group. Bijori 
Series. I horizon. Ironstone shales. Motur horizon. Bardkar Group. 
The fossils of this division consist of animals and plants. The animal 
remains, especially in the Panchet Group, Mdngli Shales and Bijori horizon, 
are represented by the genera Esthericiy GonioglyptuSy Pachygoniay Glyptog- 
nathiiSy DicynodoUy Epicampodotiy BrachyopSy and Gondwanosaurus. Of 
plants the following genera are known : — Schizoneura (frequent), Phyllothecay 
THzygiay Vertehraria (numerous), Aletliopterisy MerianopteriSy Maci^otceniop' 
teriSy JPalceoviltariay Glossopteria (very numerous), Gangamoptetns (rare), 

* This name, as well as those of the three Scries of the Upper Division, have been introduced by mo into 
the literature. 
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Belemnopteris, Sagenopteris, Tterophyllum, and Plalffpterygium, Noggerathi 
cp9u, and others. 

C. — Lower Dirision of the GondwAna System. 

TKarharbari hcds. 
Talchir Series. ] Talchir Shales | ^^j^j^j^ ^^^^ 

(^Conglomerate (l30ulder) bed) 

This division is the most important one, both from a palseontological 
and from a stratigraphical point of view. The fossils are represented by 
the following genera: — Verlehraria (rare), Netiropteridium (characteristic), 
GlotsopteriSy Gangamopteria {numevoxxsj^Noggerathiopsis (numerous), Voltzia^ 
SamaropsiSf &c. 

The Karharbdri beds contain very good coal seams, and they are 
especially developed in the Karharbdri Coal-field, Daltonganj Coal-field, and 
Mohpain Coal-field. I maintain that they represent a certain horizon. The 
Talchir Group consists in the upper layers of sandy and clayey schists of 
bluish-gray or olive-green colour, and sandstones. The lower portions contain 
a i>eculiar boulder bed, the origin of which is now generally explained by 
the action of ice. This boulder bed was somewhat more thoroughly 
described in 1856 from the Talchir Coal-field in Orissa,* and even at 
that time it was suggested that ice action participated in its deposition. 
In 1872 some boulders were found in this conglomerate in the Central 
Provinces which showed scratches like those caused by glaciers, and since 
then it was considered as a fact that the deposit was due to ice action. Only 
recently the nature of this conglomerate was again discussed by Mr. W. 
T. Blanford.t This boulder bed Avill chiefly serve us as means of comparison 
of the Indian with the Australian coal and plant beds. 

It has been already shown that the conglomerates in Australia appear 
at the end of the Carboniferous Epoch and that the Newcastle beds are 
probably Permian. A similar correlation will have to take place with regard 
to India. 

1. Prom a stratigraphical and physical point of view the Talchir 
boulder bed has to be correlated with similar boulder beds at the base of 
the Bacchus Marsh beds, and within the Marine strata. The ago would 
therefore be about Upper Carboniferous. 

• W. T. and H. F. Blanford and W. Theobald. Mem. Qeol. Surrej India, VoL I, Ft. 1. 
t Kecoids Geological Surrey of India, 1887. Vol. XX, Pt. 1, p 49. 
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2. The next correlation will have to take place between the beds 
immediately above the boulder beds ; tlxat is between the Talchir Shales and 
Karharbdri beds, Bacchus Marsh beds and Newcastle beds, which also show 
a similar general cliaracter of the fossil flora. The Newcastle beds being 
considered Permian also, the other strata mentioned will fall in about the 
same epoch. 

3. Above the Newcastle beds in New South Wales there are the 
Hawkesbury-Wianamatta beds, and in India above the Talchir-Karharbari 
beds follows the Damuda-Panchet Series, and this, I should think, has to 
be correlated next. 

For the above view there is a further corroboration from the relations 
in the Salt Range in the Punjaub. There is also in that series of strata a 
boulder bed the position of which was for a long time uncertain, until only 
recently it appears to have been made out with satisfactory certainty. In a 
recent number of the Records of the Geological Survey of India, Dr. Warth,* 
an officer in the salt mines in the Salt Range, has proposed a classification for 
the strata of the Salt Range Series, in which the crystalline boulder bed has 
been already before declared to be of "Upper Carboniferous age'*; the 
Productus limestone is partly Carboniferous, but also Permian ; the Ceratite 
bed, Triassic, &c. The crystalline boulder bed, in which ice scratched and 
polished blocks were found, has been correlated with the Talchir boulder 
bed ; both would thus be of about the same age. The Productus limestone 
would be an approximate equivalent of the Talchir- Karharbdri beds. The 
Ceratite beds would therefore represent the Damuda Series, and so on. With 
regard to the Australian strata they would follow in a similar order. 

The relations may be represented in the following table : — 



Australia. 


India— Goiidw4nA System. 


India— Salt Rantpe. 


Now Zealand. 


Upper Medozoio * Utmor Gomlwana 


Jurassic. 

Coratito beds 

Productus limestone 




Wianumatta and Hawkcs- 
buiy bedd. 

Kewcftstle bods 


Damudtt-Pancliet Series 
(Middle Gondw^a). 

Talcliir-Earliarb^ri beds 
(Lower Q-ondwona). 

Talcliir boulder bed (ice- 
action). 


Otapiri beds, VVairoa beds, 
Oreti beds. 

Kailiiku Series. 


liOwor Marine Series, with 
bomlder bed, 

Tjoww OnrhoT»iforoii« 


Crt/ttalline boulder bed. 




DcTonian 






/ Maitai Series. To Anau 
( beds. 











• Vol. XX, Pt. 2, 1887, pp. 117-110. 
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in-APEICA. 

In Africa it is especially the Karoo Formation in Southern Africa 
which is analogous to the Gondwana System in India, the coal-bearing beds 
in Australia, &c. 

This Karoo Formation has boon differently described by various 
authors. But from the most recent information by Jones,* Moullet and 
Dunn4 the relations appear to be the following : — 

1. In South Africa there occur distinctly Palaeozoic rocks, viz., 
Devonian and Carboniferous. 

2. The Carboniferous Series contains plant remains such as occur in 
Europe, in the Coal Measures at Tulbdgh, Lower Albany, &c. 

3. Above these Carboniferous beds, further to the north, the Karoo 
Formation and Stormberg beds are deposited, contaning such fossils as occur 
in the middle (Damiula and Panchet Series) and upper division of the 
Gondwdna System in India. 

4. Between the Carboniferous beds and the Karoo Formation the 
Ekka beds are deposited, which consist of shales in the higher portion, and 
of a boulder bed — the so-called Dwyka Conglomerate. 

5. According to some authors, as Tate, Griesbach, and Moulle, this 
portion is conformable to the overlying Karoo beds; while, according to 
others, as Dunn and Jones, it overlies conformably the Coal Measures, and 
is discordant to the Karoo Formation. 

6. Whether the one or the other vicAv be correct, so much is certain, 
that the Ekka beds are higher than the Carboniferous beds with coal plants, 
and thus, naturally, they cannot bo older, probably they are yoimger than 
these. 

7. The Ekka boulder bed or Dwyka Conglomerate is now generally 
admitted to have been formed by ice action, and this circumstance would 
certainly indicate very different conditions during its deposition from those 
which prevailed during the formation of the preceding coal strata. I con- 
sider the formation of this boulder bed to fall at the end of the Carboniferous 
Epoch, and thus the Upper Ekka beds to represent the Permian Epoch. It 
is, therefore, also quite natural that, just as in Australia, so in Southern 
Africa, the change of climate has caused a termination of the Carboniferous 

* Brit-.. Assoc. "Report. Montreal, 188 J.. (Abstr. Gcol. Mag., October, 1884, p. 47G, &c.) 
t Animles des ]Minci», ]885. l^rnis-Avril, 1885. 

X Various Reports of 187(), 1870, 188G, Cape Town. Also in Catalogue of Exhibits, Cape of Good Hope, 
Indian and Colonial Exhibition, London, 1880. 
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Flora, after which another flora of a different character took its place. 
There is, however, this difference, that in Australia the change appears to 
have taken place at an earlier date, because there we have only a Lower 
Carboniferous flora, after which Glossopteris appears ; while in Africa we 
find stiU an Upper Carboniferous flora before the deposition of the boulder 
bed came on. 

8. A second bed of conglomerate, which also is said to be due to ice 
action, is mentioned from the so-called Kimberley Shales above the Upper 
Ekka beds. 

9. The Karoo Formation, as it is at present defined, comprises, there- 
fore, the Kimberley Shales, together Avith the overlying sandstones, representing 
apparently the Koonap, Beaufort, and one portion of the previous Stormberg 
beds, where occurred the fossils mentioned l)y Tate, such as Glossopteris^ 
Ruhidgea^ Phyllotheca^ as well as the animal remains. 

If we now look for analogies we shall find the following : — 

{(() The Dwyka Conglomerate of the Ekka beds lias to be correlated 
with the conglomerates and boulder beds at the base of the Talchirs in the 
Salt Range (below the Productus limestone), at the base of the Bacchus 
Marsh beds, and below the Newcastle beds, New South Wales. The Dwyka 
Conglomerate is, as we have seen, not older than ^' Upper Carboniferous" 
lying above strata with coal plants of the type of the Upper Coal Measures 
in Europe. In Australia the deposition seems to have set in somewhat 
earlier, and also in the Salt Range it appears of somewhat older date, imder- 
lying the Productus limestone, which, as it appears, represents also partly the 
Upper Carboniferous Epoch.* 

(J) Wliat lies directly above the Dwyka Conglomerate, viz., the Upper 
Ekka Shales, must be correlated with the respective beds above the boulder 
beds elsewhere, viz., with the Talchir-Karharbari beds in India, Bacchus 
Marsh beds in Victoria, and Newcastle beds in New South Wales ; and the 
age of these would be about Permian. Equivalents of these would also be 
the upper portions of the Productus limestone. Salt Range, and also the 
Mersey beds of Tasmania. 

{c) Consequently the Karoo Formation, the Damuda-Panchet Series, 
the Ceratite beds of the Salt Range, and the Ilawkesbury-Wianamatta beds 
are also to be correlated. 

{d) The further correlations higher up follow by themselves. The' 
relations will be shown hereafter in a general table. 

^ * In Afghanistan, however, as we shall see, there arc certain beds which Mr. Griesbach correlates with the 
Talchirs, and which overlie the Productus lime3tonc3, alternating in their lowest i)ortion with the same. 

11a 104—89 2 A 
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IV-AFOHANISTAK. 

'IIh? tif'/A()i;U:ix\ relations of this country hare l>ccn only recently made 
known, 4'A]HHusi\ly tliroujfh tlic work done there by Mr. C. L. Griesbach, of 
<h*5 Orolo^iral Hurv^y of India. Of interest for the present paper are his 
IiubliffationM on tho ffcolojcical relations of Northern and Western Afghanistan 
utul KhoraHHnn.* in his last contribution to this subject — " Field Notes, 
fin. B, fo ficr,r)rrii)nny a f loolofjical Skctcli Map of Afghanistan and North- 
|{nMti*rn Khorassan" — there is (p. 00) a very detailed table of geological 
forrnntions which have; been made known in the various parts of Afghanistan. 
'I'lu^y n?pn?Hcnt the whole scries from Carboniferous, through Permian (?), 
TrlaH, .InraMsic;, Crclac(;ou«, &c., up to Upper Pliocene and Eccent, 

If we corni)ar(5 the d(\scriptions of this author with the relations in the 
I'cninHuhi of India and in the Salt llange, we find that although Mr. 
(Jrir'Mb.icli has dcicrmin(5d a group as Productus limestone, yet the other 
Ni*f|ucn(;n of nimUi is nia1/(jrially difVcront. Por, even if the lowest beds of 
ilie I'crnio-'rriaH HcM'ics do(\s as wo arc told, partly alternate with the Carboni- 
fnrouH (I'rodiK^tiiN Ix^ds), y(^t the whole of it lies above the Productus 
lirnoHfiono, and thus also the conglomerates and sandstones which would 
roiTPMpnrnl with tln^ Talchir lloulder bed; while in the Salt llange, as we 
hiivt^ NtMMi, Ihe CrystalHno llouhlor Scries is placed below the Productus 
linioNtone. 'V\u\ only way of explaining this contradiction would bo to sup- 
post^ that the (h*posi(ioii of the Productus limestone, as well as of the lowest 
btMJM of llu* I NMMno.Trias corresponding with the Talchir boulder bed, lasted 
a much Iong<T time, and that perhaps the Productus limestone itself is partly 
t>hler than in Ihe Salt llang.\ so that the Crystalline Boulder Series in the 
Salt Hange would eonvsiK)iul with (ho uppermost beds of the Productus 
IuhIs Jn Afghanistan, wIumi there the deposition of the conglomerates and 
Kiuulstonos had just set in : Avhile the lower portions of the Productus lime- 
sloi\e in the Salt Range (Tpper Carboniferous) would correspond with the 
lowest stnita of the ])lant bods in Afghanistan, alternating with the Productus 
IuhIs thort^; the higher portions of the Prtxluctus limestone of the Ssdt 
Kang\^ with the Ponniau (Talohirs in Indui) ; the Ceratite beds with the 
IVias. v^o.t of Atyunuistan. 

W^m this it again follows that the Damuda-Panchet Series (Middle 
iu>nau;ir.as^ in Ir.dia, as in Afghanistan, is of Triassie aire. 

• K.v Osv' ^.-x.-» /: :v.:vk !ss\v.N. will, n. ^;^ ::. .^.\ ;:.\.v«, isss, voi. xix. rt.i,p.48i 
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V.-TONKIN. 

To conclude I shall shortly mention the peculiar relations of the fossil 
flora of the coal dcj)osits in Tonkin. They have been described by Mr. 31. 
Zeillor in several notes.* The great interest of this flora lies in the circum- 
stance that apparently in the same beds there were found fossil plants of 
acknowledged Rhaitic age (according to the Em'opean standard of geological 
sequence), together with such as are found in the various portions of the 
Gondwdna System in India, and also in Australia and South Africa. The 
fossil plants came especially from two coal basins, viz., IIon-Gac (Hone Gay) 
and K6 Bao, which arc separated by a ridge of Carboniferous limestone, upon 
which the strata of the coal basin are discordantly deposited. The fossils 
were : — 

(a) Prom the Ke-Bao Basin, Tonkin — 

Tceniopteris spathtdata^ M*Clell. {Angiopteridium^ Scliimp.), and 

var. muUinerciSy Old. and Morr. Also found in the Upper 

Gondwdnas, India. 
Falceovittaria Kurzi^ Feistm. Also found in the Middle Gondwdna 

(Baniganj Group), India. 
Dictyophyllum Nilssoni^ Schenk. A Ilhaitic sjiecies of Bavaria and 

Sweden. 
ClatUropteris platyphylla^ Bgt. Bhactic, in Europe. 
Glossopteris Brovcnianay Bgt. Also in the Middle and Lower 

Gondwdnas (especially Bamuda Series) of India; Upper and 

Lower Coal Measures of Australia, &c. 
J? lerozamites Miinsteri^ Schimp. Rhtetic, Bavaria. 
Nilssoniapolymorpha^ Schenk. Prequent in Rhietic Beds, in Europe. 
Noggerathiopsis Ilislopi^ Peistm. In the Middle and Lower Gond- 
wdna, in India ; also in Tasmania. 

(6) Prom the Hon-Gac (lEone Gay) Coal Basin, Tonkin — 

JPhyllotheca indica^ Bunb. Middle Gondwdna, India. 

Asplenites Bcessertiy Bresl. Rhactic, in Europe. 

Tceniopteris (AngioptendiumJ spathulatay M*Clell., and also var. 
midtinerviSy Oldh. and Morr. Upper Gondwdna, in India. 

Tccniopteins CAngiopteridinmJ ensi% Oldh. and Morr. Upper Gond- 
wdna, in India. 

• "Sur la Floro foKsilc ties Cliarbons du Tonp-Kii^g." Compt. B<Mid. Acad. Sciences, 21- Juillet, 1882— 
*'Exaincn de la Flore fossile dcs CoucIich (U; Cliarl on du Tcnsr-Kinp." Aim. d. Mines, Scpt.-Oct., 1882, 1*1. 
X-XII ; Bull. Soc. Qeol. France, 3d ser., t. XIV, Avril, IbbO, el Jiiin, ltf8G. 
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Maci'otceniopte)n8 Feddeni^ Feistm. Middle Gondwana, India. 
TFoodtoardites ndcrolobtis^ Schenk. Rliaitic, in Europe. 
Folypodites Fuchsia Zeiller. 
Diclyophjllum acuiilobiimy Schenk. Frequent in Rhgetic beds, in 

Europe. 
Clathropteris platyphylla^ Brongt. Rha^tic, in Europe. 
Fterophyllum ceqiuile^ Natli. Rhsetic, in Europe. 
JPterozamites Mimsteny Scliimp. Rlia^tic, Europe. 
Anomozamites mco7i8tan^y Schimp. ItliUBtic, Europe. 
Nilssoniapolymorpha, Schenk. Rha^tic, Europe. 
Otozamites rarinerviSy Eeistm. Upper Gondwanas, India. 
Fodozamites distcmsy Braun. Rhaitic, Europe. 
NOggerathiopsis Sislopiy Bunh. sp. Middle and Lower Gondwanas, 

India. 
Cycadites Saladiniy Zeiller. 

Tliere are, therefore, nine species of Gondwana plants (various horizons) 
found, together with ten species of Rhaetic plants of Europe and elsewhere. 
Mr. Zeiller considers this flora to be of Rhaetic age, and to occupy besides, a 
position between the Upper and Middle Gondwana of India, which again 
shows that the position I assigned to the Damuda-Panchet Scries was correct. 

Tlicse arc about all the various formations and systems of interest to 
be compared with tlie Australian rock groups. 



SUMMARY. 

If we now sum up we may draw the following conclusions : — 

1. In Australia, India, South Africa, Tonkin, and also in Afghanistan 
there appear to have prevailed towards the close of tlie Carboniferous Epoch 
different relations from those in Europe, at least with regard to the plant 
remains. 

2. In Australia there occurs in strata belonging to the series of marine 
beds of tlie Middle and Upper Carboniferous age, a flora containing the 
genera GloBSopteriSy Fhyllotliecay and NoggerathiopsiSy which hereafter in 
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higher beds become more numerous. In Africa there is on about the same 
horizon a true Coal Measure flora, while in India, below the Gondwdna 
System, there is nothing to show distinctly a Carboniferous age of the 
respective beds. The Productus limestone, however, in the Salt Range, and 
the Productus beds in Afghanistan, arc, partly at least, representatives of 
the above Carboniferous beds. 

3. The most important phenomenon within these various deposits is 
the conglomerates or boulder beds,* about the origin of which there is now 
the general opinion that they have been deposited through the action of ice 
in one form or other, the manner of deposition being such as to force upon 
one this kind of explanation, and besides this there have been found 
polished and ice scratched pebbles and boulders within these beds. This 
circumstance would, of course, indicate a rather general change of climatic 
conditions over Australia, portions of Africa, India, &c., towards the close of 
the Carboniferous Epoch. But I do not think that it was contemporaneous 
over that whole region, and it appears to me that it set in first in Eastern 
Australia (New South Wales) , destroying the Carboniferous flora at an early 
date, while in Southern Africa we find still a Carboniferous or Coal Measures 
flora of a higher stage, and only hereafter the change of climate appears 
to have taken place there. 

4. When the conditions of ice action ceased there api)eared in Africa, 
India, Victoria, New South Wales, &c., a luxuriant flora of a peculiar 
character, which was, however, foreshadowed by a few forms in the Lower 
Coal Measures in Now South Wales. In this period falls the deposition of 
the Karoo Formation in Africa, the Gondwana System in India, Newcastle 
beds, &c., in New South Wales, Bacchus Marsh beds in Victoria, and so on. 
Several of these deposits contain thick and important coal seams. 

5. The age of the various deposits can be fixed with approaching 
certainty, or at least with great probability when we start from the horizon 
of the boulder beds, -^issuming these to fall towards the close of the Carboni- 
ferous Period, then tlie age of the beds above and below can be approximately 
fixed. 

The following General Tabular View may represent all the relations 
discussed in tlie preceding pages. 

• [See foot-note, p. 28- R. K., juii.] 
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General Table, comparing the variQus FormationB. 



New SouUi WajM. 



1, Carbonaceous boda , 



1. dtrbauaceaiu beds .. 



2. WianDuiatta-lIiivrlica- 
bury half. (Uonelon 
mtic boulder bed in 1 
Inttrr.) Fluite aad ganoid 



I. JutosbIc, Ac. 



1, 2. Upptr Coal ilea- 
nice*.— -JoniBaiom, 
Springllill, N'entowD 
kc. Alelhoplerii aur 
IralU, ThinnfeUia 
odoHtoji iero <dtt, 
SpkenoplerU eloJigati 



. (a) Otapirl beds. 
Kb) Wuroa beda. 
(e) OretibedB. 



ill 



3. IfewcMllo beds (Upper 
Coal Mo&aur(«), Plants 
n\aaaK>ut-~FhgUathtea. 
Vertebraria, Qloiiop- 
teru, Oangamopterit. 

Niiggeralhiaptii, Sfc. 
GlosBopteria b«ila. 



i. Moriiio Biwiea— 

(a) Up]>cr Marino bedi. 

(6) LoB-PT CobI Moo- 
aurus {Olotiopterii). 

{A Lower Murine beds. 
Bouider beds, showing 



t. Bacelius MursU Sand- 
stone. Qajigamoptt 
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3, 4. Coal Measure Se- 
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3, 4. LofBfr Coal Mea- 

(u) Upper Marine 
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GangamopUrit. 
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abed. 



r Coal Mca- 
Bures.with Oloiiap- 
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trrit, ^0. (=^MerE(i; 



(J) Lower Marino 



0. Qoonuo Qoonoo beds 
(Lepidodendroa »0 ' 
Ung.) 
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(Lrt/idodtndroa a oil i 
Ung.) 



G. Fin gal Boft s 
Freiibwater. No plants 
hat AnodoHla Go "" 



Compiled by Dr. 0. Feistmantel, 1887. 
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South Africa. 



Uitonhagc Formation. 
Storml^rg beds. 



Knroo Formation, witli 
Kimberlcy Shales and ii 
conglomerate at base. 
(Plants and animal:^.) 



Ekka beds (with plants). 



4. Dwyka Conglomerate 

(showing signs of ice 

action). 
4a. CarlK)niforou3 beds. 

with a Coal Flora =: Coiil 

Measures. 



India. 



Gondw&na. 



Salt Range. 



Af(,'hanistan. 



Tonkin 



Upper Oondtrdnas. — Ja- 
balpurtoEujmuhal Series. 
Chiefly ])lants ; marine 
animals in the liighest 
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Middle Qondwdnas. — Pan- 
chet and Damuda Series. 
Plants (chiefly Glossop- 
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Ceratite beds. 
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harbiiri beds', Talchir 
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seams. 
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PLATE XIII. 

Page. 
Fig. 1. Olossoj)feri9 Broioniana^ B^t. Greta, New South Wales... ... ... ... 121 

Fig. 2. No^f/era/hiojysis 2>i'isca,Yii\^iu\. Greta, Now South Wales 155 

Fig. 3. Glossopfcris primavaf Felaim. Greta, New South W^ales ... ... ... 127 

Fig. 1. Glo88opteris Clarkci\ Feistni. Rix's Creek, New South Wales. Peculiar form, 

with marginal vein-neti< 123 

Fig. 5-7. Glosaoptcns Browniana, var. prtecursor, Feistm. Stouy Creek, New South 

AVales. Similar to one from South Africa ... ... ... 122 

Lower Coal Measuren. 



11a 104-80 



Feisliiiantel: Fossil Flora of Aiisii-alia. 





I \ % 






1. (tlosKopterlM browiiana Bi|l. 2. NJigyeratlilopsis prisca Fclstni. 3. (iIossc>))t<>i>lK primacva Fcisrrii. 
+. (IloRNopteriN flarkei Fcislra. .')-7. (iluK-sup torts lirowniaiiii vur. pracrursnr Fpisim. 



PLATE XIV. 

Page. 
Fig. 1-5. Fhylhtheca ausfrolis, Bgt. Newcastle, New South WaleH. Newcastle beds 

(= Upper Coal Measures) 79 

Fig. G. Veiiehraria austral is^ M*Coy. Prof. M'Coy's original figure. Mulubiniba, 

New South Wales. ? Newcastle beds 87 



1 U 101 8a 



Felslmantcl: Fossil Flora of Austruhu. 




l-r>. Phvllothft-a austi-alis Bgl. 



6 Vertchruritt aiisU-alis Mc'foy- 



PLATE XV. 

Pagt. 
Fi<?. I. Vertebraria mtsfralis, M*Coy. Bowenfels, New South Wales, ^lewcastlc 

LrVll.?^ ••• ••• ••• «•• ••• ••• ••> ••• ••• ••• Of 

T\g. 2, 3, Clasleria nusfraliSf Dana. For comparison. Repreflcnts Vertebraria. Mulu- 

bimba, New South Wales. Newcastle beds 87 

Fi^. 4. BrachyphyVum {?) aualrale^ Feistm. Bo wen f els (Lithgow Valley), New South 

Wales. Newcastle beds 1G2 



11a 104—89 



Felstniantel: Fossil Flora of Australia. 




1. VePttbruria australis ifc'Coy- 2,3. flasteria auiitralis Dana. { Wrtpbraria). 
1'. Brai'hyphvUiim iiuNlnile Feistm. 



PLATE XVI. 

Page. 
Fig. 1, 2. Gloasopteris linearis^ M*Coy. Newcastle. Upper Coal Measures 126 

Fig. 3. Olossopteris Browniana^ Bgt. This is, I think, the real form in Brongniart's 

original sense of G, Browniana, var. ausfralasiacay and shows distinctly 
that the venation reaches to the margin ; apex rounded. Bowenf els, New 
South "Wales. Newcastle beds ... ... 121 

Fig. 4. The same, with somewhat narrower meshes. Newcastle. Upper Coal Measures 121 

Fig. 5. Olossopteris comp. angustifoUa, Bgt. Blackman's Swamp, New South Wales. 

Newcastle beds ... ... ... ... ... ... ... ... 12G 

Fig. 5r/. Leaflet enlarged. 



11a 104-89 



Felstmantel: Fossil Flora of Auatralla. 




1.2. (HoKsopteris linpari.s Mr' foy. -t. +. Gin n. sup (oris firtm-iiiiina Hiil. .'>, GloNf>o]iti>ri.>< romp. nn(|i)stifulia Biil 



PLATE XVII. 

Page. 
Fig. 1, 3, 1, 5, aud (?) 7. Glossopirris Browniana^ Bgt. Tii various forms. Figs. I, 3, 

and 5, from Blackman*s Swamp; Figs. 4 aud 7, from 
Bowcufels 121 

Fig. 2, G. Glossopterts communis^ Feistm. From Bowcufels. Xewcaslle 

beds (= Upper Coal Measures) ... 123 



11a 104-89 



. . 



Fel si ma lit el: Fossil J'loi-a of Australia, 




M An.^l V Th PiKChei Cassd 



I. 3. +, ii. (?) J. (llossojitpriB lirowniniia 8q1. ^. (i, Gloft.iupterio dpnNinervis n.sp. 



PLATE XVIII. 

Page. 
Fig. 1. Olossopteris tcBniopteroidea, Fcistm. The venation, though reticulated, yet 

reminds us, in general arrangement, of that of a Taniopteris. la^ a por- 
tion enlarged. From Blackman's Swamp ... ... ... ... ... 128 

Fig. 2-4. QhsBopieris lyarallela, Feistm. From Bowenfels. Newcastle beds (= Upper 

Coal Measures) ... ... ... ... ... ... ... ... 120 



lla 101—81) 



Feisliiifliilcl: PiiKsit Ploi'ii of AiLtlruliu 




ArliM AnMvTh Kisi 



I.la. Glo:)so])teris Taciiiopterdidcs tVistm, 2. (iliissopli'i-in piii-allpln Fpistm. 



PLATE XIX. 

Fig. 1, 2. Ohssopteris ampla^ Dana. This appears to have been a proportionally very 

broad leaf. From Newcastle, New South Wales 128 

Fig. 3, 4, OIo88opferi$ linearis, M*Coy. Fig 3, from Bowenfels ; Fig. 4, from Newcastle, 

New South Wales. Newcastle beds (= Upper Coal Measures) ... ... 120 



Ala 104—89 



Feistmanlel: FoskjI Flora of Australia, 




1.2. r<lo8sopt4>ris ampla Dana. 3. ■t. Glo.NsoptPi-i.s linearis McToy. 



PLATE XX. 

Page. 
Pig. 1. Olossopteris Wilkinsonl, Fcistm. Iff, enlarge I. Blackmail's Swamp, New 

South Wales ... ... ... ... ... ... ... ... ... 128 

Fig. 2. Olossopteris Browniana,Bgt. Newcastle ... .., ... ... ... 121 

Fig. 3. Oangamopteris Clarkei, Feintm. Reminds us of Oangamopteris spaihulata, 

M*Coy, from the Bacchus Mar.sh bovis, Victoria. Bowcnfels 123 

Fig. 4. Glossopteris gangamopteroide8i\\.^\i. Bowenf els, New South "Wales 125 

Fig. 5-8. Olossopteris spathuIaiO'Cordaia, n. sp. IVom Bowenfels (Fig. 5, 8) and New- 
castle (Fig. 7), New South "Wales. Newcastle beds (= Upper Coal 

l.*l.trf'r*ll1 V. >^y ... ••( •». ... ... ... ... ... •.• XaaO 



11a lOi— 89 



Felstmante]; Fossil Flm-a of Australia, 




l.filofisoptpris'VVilknisoiii Pcislm. 2. Rliissuptpris brav.-niana Bgt. 4-. (ilossopUTis qangamopi oroides n.sp. 
5.7. 8. (iloH.soplPi-iN spatlmlnto-cordata n.sp. (i. Glotisopteris lineari.s Mf'l'ov. 
S.Qnii()aniopti>n.s Clarkoana FoiKlm. 



PLATE XXI. 

Page. 
Fig. 1, 2. Oaulopferis Adamsij ¥c\stm, Newcastle. Newcaatle beds ... 135 

Fig. 3-5. Noggerathiapsis media, Dana, sp. Fig. Sa', portion enlarged. Bowenfels (Lith- 

gow Valley) , New South "Wales. Newcastle beds ( = Upper Coal Measures) 154 

Fig. G. Zeugophgllifes eJongatus, MoTT. .rerusalem Basin, Tasmania. Upper Mesozoic 150 



llrt 104-89 



Feist mantel: FokniI Flora of Australia, 




1.2.raii]opleri8 Adamsi Fvistm. 3-,i. Nijq(|erHttiiH|t»is mpiiia Dana Np.(Ft'ii(tm.) (>. Zcuciophvllitc-H 
(■loiiguliiN Morr. (V PoilozaniKoK ). 



1 



I 



PLATE XXII. 

Page. 
Fig. 1, 2. BrachyphyUum australe, Fcistm. From Bowenfols (Lithgow Valley), New 

South Wales. Newcastle beds (= Upper Coal Measures) 162 



11a 104—89 



Felstmailtt'l: Fossil TU>rn iif Austruliu 




,\rliM AnM V Th Kisi 



1.2 Bntrliyphyllum niistiiili- VVisliii 



PLATE XXIII. 



PLATE XXIV. 

rig. 2. ThinnfdiUa odonlopteroiiles^ Morris, sp. This is a very strong leaf, v.itlioiit 

furcation. It cannot bo easily decided whether it is a single pinnate 
loaf, or whether it is perhaps a portion of a leaf already forked. The 
pinntu themselves are rather strong; the lower basal leaflets are inserted 
pretty low down on the strong rachis, but they belong distinctly to the 

III 11 Lid ••• ■•• ••• ••• ••• •■■ ••• #•• ••• «•• 
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which I believe have beh)nged to a strong forked leaf. Both show, 
especially in their upper portions, the insertion of the lower basal 
pinnula much lower down the rachis ... ... ... ... ... 101 

Fig. Ifl, 1ft, Ic. Enlarged leaflets, showing the characteristic venation. The rachis of 

the leaf is finely wrinkled transversely. 

Mount Victoria, New South Wales, llawkesbury Series. 
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PLATE XXV. 

Pagt. 
Fig. 1. Thinnfeldia odontopferoides^ Morris, sp. A very strong forking leaf, each of 

the branches furnished with pinna>. Also below the point of furcation 
there are pinnae, but shorter. The stem partly transversely wrinkled ... 101 

Fig. la, \b. Enlarged leaflets, to show the venation. 

Fig. 2. Fragmentary pinnae of a large leaf of the same species. 

Fig. 2a. Enlarged leaflets. 

Mount Victoria, Now South Wales. Hawkosbury Series. 
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PLATE XXVI, 

Page. 
Fig. 1. Thinnfeldia oJontopteroideSy Fcistm. Wiauatmitta bods ... ... 101 

Fig. 2. The same from Clarke's Hill. Wiaiiainatta beds ... ... ... 101 

Fig. 8. Glcichenia duhia. Fuistiu. Wiauaiuatta bods ... Ill 



11a lOi— 89 




Felstraantel: Fossil Flora of Australia. 




si Anttv.Th FiHcliuj. Ca.s 



1.2.Thinnfrldia udonfoplcntidoN FetMlm, (Morr, sp.) 3.ThinnfcIdia (Gleirhenia) dnbia Fcislni. 



PLATE XXVI. 



Fig. I. ThinnfeUia oJoutoptei-oidn, Fuiatiii. Wiauauuitta bodii 
Fig. 2. The tame from Clarkc'tt Hill. Wintiaiimttft beds ... 
Fig. 3. Glcicheiiia duhia, Fvistui. WiAuninntta bods 



101 
111 




PLATE XXVII. 

Page. 
Fig. 1, 2. Macrotaniopteris wianamattte, Yeistm. Wianamatia beds 116 

Fig. 3. Alethapieris australis, MoTT., H^. Copy after M*Coy. Cape Pa terson, Victoria. 

Upper Mesozoie 109 

Fig. 4, 5. Tceniopieris {Angiopteridium) Daintreei, M*Coy. Copies after M*Coy. Cape 

Paterson, Victoria. Upper Mesozoie ... ... ... ,,, ... 114 
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1.2. Marrotapiiioptcri-s wiaiiiiniiittiic t-Vistm. ;{. .VlctlioiilcriN niiKlralis Morr. sji. \. 
( AiHiiiijiU'ridiuml Diu'iilrcci .Mr'Ciiy- 
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PLATE XXVIII. 

Page. 
Fig, 1-5. Sagenopteris rhoi/olia, Prcsl. Talgai Diggings, Condamine Eivor, Queens- 
land. Upper Mcaozoic 134i 

Fig. 6, Ga. Tceniopteris {Angiopteridittm) DaMreei, M*Coy. Locality and horizon the 

^(▼'■A^ • % • ••• ••• ••• #•• ctt • 9 • t • % #•• •«• JkJLJr 

Fig. 7. Tceniopteris (Ohandridium) Oarruthersi, Ten. Woods. Copy from Carruthers. 

Tivoli Mines, Queensland (Ipswich Coal Measures). Upper Mesozoie ... 115 

Fig. 8. Thinnfeldia odontopteroidei^ Morris, sp. Copy from Carruthers. Tivoli Mines, 

(Ipswich Coal Measures), Queensland. Upper Mesozoie... ... * ... 101 

Fig. 0. Otozamites Mandeslohi, Kurr, sp. Talgai Diggings, Condamine Eiver, Que^ns- 

^ind. Upper Mesozoie ,, 147 
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ArUslAut T.ni Pl«ch«r ratsiil 



1-S. SagenopteriN rhoil'olia Presl. 6. Taeiiiopteris (Angioptpridinm) Daintrpei Mc'Ooy. 7. Taeniopteris 

(Oleandridinml Carrntherw Ten.Woods. 8. Thinnfeldia odontoptproidpK Fpistm. ( Morr sp.). 

9. Otozamifes romp. Mandealohi Kurr. sp. 



PLATE XXIX. 



Fio;. 1, 2 ThinnfehUa odjntopferoides, IVIorris, ap. Tp.«»wic]i Easin, Queensland. Upper 

A* L " r^t '/a f\\. ••• • • • ••• ••« ••• ••• ••• 

Fis;. 3, 5. TA^ #<7 we from Tasmania 

Fifi;. t. 7V/e j?flr;;/ 5 IVof. Morris's fio; are. Jerusalem Basin, Tasmania 

Fi<ij. 0. S.igcnopferis iaamanira^Vi^'xAm. Tasmania. Upper Mesozoie ... 

Fii?. 7. Uroafhcnes nuHtralig, Dana. Tail of a heterocereal fish. Newcastle. Upper 

Coal Measures (Newcastle beds) 

V\^. 8. Chitltrolepis (franulatus^ Egerton. ITawkesbury beds. Cockatoo Island 

Fi^. 0. P alffoni sens super siie!f,Ti(roY\(^n. Keuper. Enpjland 



Pago. 
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I J-ThinnI'(-liJij) odonlopii-ruiiliff Feistm. ( Morr. sp.) 6. Sagenopleris tasmanica Feistm. 7. Vroslhenps 
au.sli'itlis Dana- ti. rioilhrolepis (jraiiulaluN Egerl. 9. Palaponiscux sup^rstes Eg. 



PLATE XXX. 

Fig. 1. PalteoHiscUif antipodeus^ Egortoii. A railuT good &iiHH:iinen, ^*llOwillg well tlio 

hoterocon*al tail fin. Gibraltar Tiiimel, AViauamatta boils. (JSee Clarke, 
" Remarks, «S:c./' 1875, p. 39) 72 

Pig 2, MyriohpU Clarkei, Kgert. Cockatoo Island, llawkesbury betls ... 73 
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I. PalaeonlHCUN antlpodeus EqerL 2 Mvriolepjs flarkei Egerton. 
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